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PREFACE 


OwiNCí-  to  tlie  fact  tliat  I llave  been  appointecl  to  raise  and.  take- 
command  of  the  Sussex  Company  of  Imperial  Yeomanry  for  service 
in  South  Africa,  it  has  been  necessary  for  me  to  place  in  other  hands 
the  worlc  of  editing  the  Naval  A nnual,  a work  which  it  has  been  my 
pride  and  pleasure  to  perform  for  the  last  ten  years. 

Mr.  John  Leyland  has  kindly  undcrtaken  the  duties  of  editor  for 
the  present  year,  and  I trust  that  lie  will  receive  the  same 
sympathetic  consideration  from  our  readers  as  his  predeccssors. 


R.M.S.  " Carisbrook  Castle,” 
Soutliampton, 

March  31s¿,  1900- 


T.  A.  Bkassev. 


The  war  in  South  Africa  coidd  not  leave  the  Naval  Annual 
unchanged.  It  has  deprived  the  new  volume  of  the  editor  vvlio  lias 
conducted  the  long  series  of  volumes  so  capably.  Mr.  Brassey  having 
honoured  me  by  placing  the  editorship  of  the  issue  of  1900  in  my 
hands — an  honour  I greatly  prize — my  single  object  has  been  to  give 
to  it  the  cliaracter  possessed  by  its  pi’edecessors.  ISTeither  Lord 
Brassey  ñor  his  son  has  been  able  to  contribute.  Commander  C‘.  N. 
Iíobinson,  B.N.,  who  has  oftcn  written  for  tlie  Annual,  is  resp'onsible 
for  the  cliapter  on  the  Brogress  of  the  British  Navy,  usually  from  the 
pen  of  Mr.  Brassey.  He  has  also  sliared  with  me  the  work  of 
revising  the  lists  of  British  and  Foreign  Ships,  and  I am  indebted  to 
him  for  help  in  other  ways.  M.  Weyl,  who  for  many  years  reviewed 
the  Progress  of  Poreign  Navies,  but  was  unable  to  take  up  the  chapter 
last  year,  has  since  died,  and  the  Annual  has  lost  in  him  a valued 
contribu tor.  A strong  effort  has  been  made  to  give  the  chapter  its 
accustomed  character  of  completeness  and  accuracy. 

After  an  interval  of  a year,  Mr.  Tliursíield  contributes  a chapter 
on  the  Na  val  Manoeuvres,  dealing  with  them  desciáptively  and 
critically  with  exhaustive  fulness,  and  Commander  Bacon  hasi written 
a most  suggestive  and  useful  chapter  on  the  Tactics  of  Fast  Craft. 


IV 


PREFACE. 


A very  important  chapter  is  tliat  on  Naval  Training,  in  relation  to 
the  abolition  of  the  masted  training  squadron,  which  is  from  tlie  pen 
of  a writer  of  the  higliest  coxnpetence,  wlio  remains  auonymous.  A 
contributor  new  to  the  u4.nnual  is  Mr.  David  FTannay,  who  writes 
npon  the  Employment  of  Naval  Brigades,  treating  the  subject  his- 
torically.  Mr.  Dunell  again  reviews  the  Progress  of  Marine 
Engineering. 

In  Part  II.,  owing  to  the  absence  from  England  of  Mr.  Barnaby, 
imuch  of  the  work  of  preparing  the  plans  of  sliips  has  fallen  npon 
Mr.  F.  K.  Barnes,  who  has  been  assoeiated  with  the  Naval  yLnnual 
from  the  beginning,  and  to  whom  I ara  indebted  for  nnicli  lielp  in 
passing  the  present  volume  through  the  press.  It  will  be  seen  that 
the  number  of  plates  has  again  been  inc.reased,  and  that  the  ships 
representéd  are  much  more  nuraerous,  owing  to  many  of  the  diagrams 
liaving  been  redrawn.  Plans  will  be  found  of  our  latest  battleships, 
including  the  Formidable,  Canopus,  and  Duncan  classes,  and  of  onr 
most  recent  cruisers.  Foreign  ships  are  equally  well  represented, 
the  Henri  IV.,  and  the  latest  cruisers,  for  example,  being  araong  the 
French  plates,  and  the  new  armoured  class  among  the  Italian. 

Part  ITT.  is  again  in  the  capable  hands  of  Captain  Orde  Browne. 
who  has  replied  to  the  erroneous  strictures  upon  our  guns  offercd  by 
M.  Claudinon  in  the  French  Chamber.  Some  notes  will  be  found  added 
to  the  chapter  on  Ordnance  on  the  wheel  and  otlier  mountings 
provided  for  the  naval  guns  which  have  done  such  good  work  in 
South  Africa,  and  certain  of  the  mountings  are  illustrated. 

Among  the  papers  in  Part  IV.  will  be  found  a translation  of  the 
Germán  Navy  Bill,  which  is  a most  instructivo  document,  both 
from  the  naval  and  political  points  of  view. 

Finally  I have  to  express  indebtedness  to  many  eorrespondents 
in  all  parts  of  the  world,  and  particularly  to  Mr.  Charles  de  Grave 
Sells,  of  Sampierdarena,  Italy,  for  valuable  information,  as  also  to  the 
public  press,  which  lias  contributed  much  to  these  pages. 


ForéSt  HiU, 

Muy,  1900. 


John  Leyland. 
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CHAPTER  I. 

Progress  of  the  Britisii  Navy. 

In  preparing  this  stateménfc  of  the  progress  of  British  warship 
construction  it  seerns  natural  and  appropriate  to  preface  the  chronicle 
of  worlt  done  at  lióme  by  a glance  around  the  naval  horizon. 
Several  reasons  incline  me  to  this  course,  and  not  the  least  that  we 
llave  it  on  the  best  authority  that  what  is  occurring  abroad  in  the 
field  of  naval  exertion  has  a most  important  bearing  upon  the 
promise  and  fulfilment  of  the  various  programmes  of  shipbuilding 
projeeted  from  year  to  year  by  our  own  Admiralty.  The  British 
standard  of  strength  by  sea  is  adrnittedly  relative  to  something 
which  depends  on  the  action,  actual  or  proposed,  of  others  ; and 
althpugh  it  may  be  modified  or  limited  by  factors  over  which  those 
others  have  no  direct  control,  these  factors  again,  be  they  political 
or  material,  must  be  always  of  secondary  importance.  It  is  not  so 
much  the  multiplicity  or  the  valué  of  the  interests  to  be  protected 
that  determines  the  strength  of  the  defensivo  forcé  as  tlie  number 
and  activity  of  possible  depredators.  It  appears  therefore  that  this 
thouglit  should  be  in  one’s  mind  when  reviewing  our  naval  progress, 
that  whether  we  find  the  aims  and  cnds  authoritativcly  set  forth  as 
essential  to  have  been  achieved,  or  if,  on  the  contrary,  we  disco  ver 
retardation  and  postponement,  the  result  should  be  measured  against 
what  is  going  on  elsewhere,  and  no  kind  of  persuasión  or  argument 
based  upon  other  conditions  should  content  or  satisfy  us. 

Regarding  the  naval  horizon  from  this  standpoint,  it  has  to  be 
confessed  that  the  prospect  is  not  altogether  so  clear  as  could  be 
wished.  There  are  signs  to  which  we  cannot  shut  our  eyes,  signs 
which  may  presage  a Corning  storrn,  may  herald  passing  squalls,  or 
may  be  merely  clouds  which  will  disappear  with  the  dawn.  That 
there  is  unusual  activity  and  movement  in  the  naval  establishments 
of  several  of  the  foreign  Powers  is  obvious,  but  there  is  no  reason 
to  doubt  the  knowledge  by  our  own  naval  authorities  of  all  that 
is  occurring  in  foreign  dockyards  and  arsenals.  The  significance  of 
the  circuinstances  just  refcrred  to  rests  rather  with  the  future  than 
with  the  presen t.  It  is  quite  possible  to  agree  with  the  Secretary  of 
the  Admiralty  when  he  asserts  that  the  Navy  of  this  country  is 
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perfeotly  competent  to  deal  with  any  attack  upon  us  that  could  now  be 
meditated  by  any  possible  combination  of  Powers,  and  yet  to  feel  a 
certain  amount  of  apprehension  lest  our  preparations  skould  uot  be 
altogether  snfTicient  or  adequate  to  enable  ns  to  continué  in  this 
cntirely  satisfactoi’y  condition.  The  indications  whicli  it  aj^pears  to  be 
most  necessary  to  watch  carefully  are  those  which  virtually  denote  the 
introduction  of  new  naval  elements  in  the  direction  of  world  policy. 

In  our  naval  survey  it  is  Germany  that  looms  largest  because  slie 
exhibits  a deaire  and  a determination  to  raise  heraelf  from  the  posi- 
tion  of  a comparatively  weak  sea  Power  to  that  of  one  among  the 
more  potent.  Elsewhere  in  the  Annual  will  be  found  a translation 
of  the  matei’ial  points  in  the  far-reaching  programme  of  shipbuilding 
for  which  the  Eraperor  and  liis  ministers  are  still  seeking  the  autliority 
of  the  íteichstag.  That  the  necessary  sanction  will  be  obtained  need 
not  be  questioned,  and  providing  the  worlc  be  carried  out  promptly, 
the  extensión  of  her  fleet  must  become  all  that  the  most  ardent  naval 
enthusiasts  among  her  people  can  wish.  Of  the  Emperor’s  inten- 
tions  with  regard  to  his  Navy  there  is  no  concealment.  In  his  New 
Year’s  speech  to  his  generáis  he  is  reported  to  liave  said  : — 

“ At  the  beginning  of  the  century  the  army  of  Fredeiick  the  Great  liad  falleu 
nsleep  on  its  latiréis.  It  was  guided  by  senile  generáis,  and  its  ofticers  were  ruined  by 
luxury  and  stupid  arrogunce.  Our  pnnishinent  was  severe  ; the  army  was  thrown  into 
the  dust.  Frederick’s  glory  faded  ; his  bann ere  were  broken.  During  seven  years  of 
hard  slavery  God  t»»ught  us  to  recover  ourselves  under  the  pressure  of  an  overbearing 
conqueror.  Our  nation  established  general  militnry  Service,  which  gained  the  greatest 
importnnce  under  my  grandfather,  who  reorganised  the  army  in  spita  of  all  stupid 
opposition.  His  spirit  revived  the  army,  nnd  his  confidence  in  God  carried  the  army 
away  to  unforeseen  victories.  So  he  united  the  Germán  natioualities.  13y  our  army 
Germany  regained  her  position  in  the  couneil  of  natious.  You,  my  generáis,  must 
preserve  and  prove  the  oíd  qualities  in  the  new  century.  Simplicity  and  modesty  in 
life  and  daily  sacrifico  to  the  rojal  Service  must  be  your  rule.  As  my  granclfather  clid 
for  the  army  so  icill  I for  the  navy , carry  out  the  worlc  of  reorganisatirm . The  navy  must 
be  equal  to  the  army . Then  I shall  be  enabled  to  procure  for  Germany  the  place 
among  foreign  nations  which  she  has  not  yet  obtained.17 

Practicajly  the  result  of  the  Germán  programme,  if  fully  carried 
out,  will  be  to  double  the  Pleet  during  the  next  sixteen  years.  We 
should  not  hastily  deem  sxich  an  iucrease  to  be  a menace  to  our  supre- 
macy  at  sea,  and  individually  it  cannot  be  so.  At  the  same  time  the 
conditions  are  conceivable  in  which  if  suck  a new  forcé  were  thrown  into 
the  balance  against  us  it  migkt  make  our  position  one  of  great  jeopardy, 
for  assuming  that  the  Germán  Fleet  remained  intact  during  the  con- 
tinuance  of  a war  in  which  this  country  was  involved  with  other  sea 
Powers  it  might  be  used  to  impose  terms  of  peaee,  or  partí tion,  inimical 
to  our  interests  and  the  continued  maintenance  of  our  Colonial  Empire. 

Two  other  Powers  are  adding  or  projecting  additions  to  their 
naval  strength  in  a manner  which  demands  notice.  They  are  Powers 
which  happily  may  be  considered  as  actuated  by  motives  towards  this 
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country  wliich  are  entirely  friendly.  Both  the  United  States  and 
Japan  have  recently  been  engaged  in  naval  war,  and  in  eacb  case  the 
trufch  of  CajJtain  Mahan’s  teachings  as  to  the  influenoe  of  sea  power 
has  been  borne  borne  to  their  peoples.  It  is  not  snrprising  therefore 
to  find  tliat  they  are  malcing  great  eíforts  to  be  strong  on  the  ocean. 
When  her  present  programme  of  sliipbuilding  is  eompleted — and  this 
will  be  almost  immediately — Japan  will  have  quadrqpled  her  naval 
strength  as  compared  with  what  it  was  when  she  drove  China  from 
the  sea.  As  a result,  there  will  be  forged  in  the  Far  East  a weapon 
of  iuimense  power,  and  one  that  we  inay  be  sure  will  be  used  skilfully 
and  ruthlessly  to  enforce  the  wislies  of  the  enlightened  rulers  of  the 
Uand  of  the  Iiising  Sun.  We  have  to  look  back  over  a somewhat 
longer  period  to  obtain  the  conti'ast,  but  the  rehabilibation  of  the 
Navy  of  the  United  States  presents  a picture  quite  as  striking  as 
that  of  the  Fastern  Power.  The  natural  and  characteristic  aspii'ation 
of  our  American  cousins  that  their  Fleet  shall  be  lioine-grown  geeras 
to  be  alone  responsible  for  the  fact  that  its  increase  has  not  advanced 
so  rapidly  as  has  that  of  Japan.  The  progressive  strides,  however, 
have  been  continuous,  and  are  consistent  with  a continuity  of  policy 
which  exhibits" no  signs  of  abatement  or  change. 

Turning  from  the  newer  naval  elements  to  the  oíd,  symptoms  of 
relaxed  efforts,  navally  spealcing,  have  yet  to  be  disco vered  in  either 
Fi'ance  or  Russia.  The  keynote  of  the  latest  Frencli  programme  is 
that  the  new  ships  they  will  build  shall  be  individually  superior  in 
all  respects  to  any  possessed  by  this  nation.  It  is  unneeessary  here 
to  refer  to  the  programme  in  detail,  but  it  entails  a total  expendi- 
ture  of  over  thirty-five  millions  sterling,  proj>osed  to  be  spread  over 
seven  years,  and  ineludes  an  outlay  of  something  like  four  millions 
sterling  anmxally  upon  new  construction.  There  should  be  some 
consolation  for  those  who  are  most  pessimistic  in  this  country  about 
our  naval  superiority  in  the  fact  that  in  France  contimiity  of  policy 
in  regard  to  warship  construction  is  not  a marked  feature.  There  the 
“ naval  expert  ” has  been  able  to  work  his  will  in  a way  which  has 
been  granted  to  him  nowhere  else.  It  may  be  that  the  convictions 
of  General  de  la  Roque  and  M.  Claudinon  are  shared  by  few  otlier 
French  naval  critics,  or  that  the  policy  recommended  by  Captain 
Chevalier  has  little  chance  just  now  of  being  accepted,  but  successive 
changes  at  the  French  Ministry  of  Marine  have  had  results  so 
important  and  peculiar  that  we  are  justified  in  regarding  with  a 
certain  amount  of  suspicion,  not  unmingled  with  satisfaction,  the 
accoinplishment  of  any  project  liatched  at  the  Rué  Royale. 

As  it  is  in  France,  so  also  is  it  in  Russia,  but  with  a diñerence. 
There  all  the  ships  of  the  oíd  programme  are  now  in  hand,  while 
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therc  are  rumours  of  a fx-esh  one.  But  if  it  would  not  be  wise 
to  altogether  ignore  the  statements  about  further  naval  constructioxx, 
it  would  be  weak  also  to  shut  our  eyes  to  the  rnany  circuxnstances 
which  seexn  to  be  unfavourable  to  any  immediate  effort  to  launcb  out 
into  inci'cased  expenditure  in  tliis  direction.  It  is  not  likely  that 
Bussia  will  place  more  orders  for  ships  abx'oad,  arxd  her  own  building 
facilities  can  hardly  be  able  to  stand  a mucli  heavicr  strain  than  tlxat 
imposed  upon  them  at  the  present  time.  An  interesting  light  is 
thrown  upon  the  subject  in  Mr.  .Jane’s  book •“  The  Imperial  Bussian 
ISTavy,”  but  the  trial  which  has  recently  taken  place  at  Sebastopol 
indicates  intei'nal  difftculties  in  the  way  of  insxxring  eííiciency  in  the 
fleet  which  deserve  equal  attention.  The  system  of  px-oviding  stores 
seems  to  have  been  completely  rotten.  Coal,  oil,  wood  and  iron  lxa ve 
been  paid  for  which  have  either  never  been  delivered,  or  have  beerx 
px’oved  to  be  of  inferior  quality.  Out  of  some  forty  or  fifty  pex’sons 
accused  of  defrauding  the  Government,  the  greater  number  have  been 
found  guilty,  the  least  crime  for  which  these  naval  officei'S  and 
officials  were  condemned  being  the  receipt  of  commission  from 
merchants  and  contractors.  Too  mueh  might  easily  be  made  of 
these  cix*cxxmstances,  especially  as  the  fraixds  liere  exposed  seenx  to 
have  been  eonfxned  to  those  pex'sons  connected  with  the  victualling 
and  supply  of  the  Black  Sea  Pleet.  Oui'  owxx  naval  annals,  even  at 
the  time  when  we  were  gaining  our  greatest  victories  afloat,  are  too 
full  of  similar  occurrences  to  justify  us  in  laying  much  stress  xxpon 
them  as  evidence  of  general  naval  weakness. 

Italy,  Turning  to  the  remaining  Naval  Powers,  it  cannot  be  said  that 

Austria.  any  one  of  them  has  í'ecently  shown  special  cause  for  mention  in  a 
rapid  sxxrvey  such  as  this,  althougli  it  may  be  noted  that  evex-y wlxex-e 
almost  there  is  a similar  inclination  to  maintain,  if  not  to  increase, 
strength  at  sea.  Both  Italy  and  Austria  are  addiug  to  their  Navies, 
although  in  nothing  like  the  same  proportioxx  as  the  other  Powers 
that  have  been  mentioned.  While  iix  regard  to  the  Pleets  of  the 
minor  nations,  pexhaps  the  most  signiticaxxt  featxxre  of  í'ecent  years 
has  been  the  readiness  which  some  of  tlxem  have  shown  to  part 
with  their  ships  when  conditions  aróse  which  created  a profitable 
market.  This  is  a matter  it  would  be  well  to  bear  in  xninel  when 
making  oxxr  estimates  of  x’elative  strength. 

On  the  whole,  if  the  naval  oxxtlook  is  one  xxot  altogether  conducive 
to  a state  of  contented  and  apathetic  self-confidence,  it  cannot  be  said 
that  it  preseixts  features  quite  so  alarmixxg  as  some  woxxld  have  ixs 
believe.  This  is  evidently  no  time  to  slackexx  oxxr  px’ejxarations,  and 
if  oxxr  position  at  the  pi'esent  time  is  oixe  as  satisfactox-y  as  it  appears 
to  be,  it  is  only  because  we  are  í'eaping  the  benefit  of  the  lax*ge 
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investments  wliicli  were  made,  and  the  sacriíices  to  that  end  which 
were  willingly'  suftered  by  the  people  of  this  country  in  reccnt  years. 
That  the  nation  realises  that  it  has  got  good  valué  for  its  money  is 
beyond  a doubt,  and  that  ifc  is  quite  ready  to  spend  more  in  order  to 
insuíre  similar  vesults  is  equally  undeniable.  If  anytliing  should 
shake  the  coüfidence  wliich  the  people  have  consis  téntl  y reposed  in 
the  ability  and  determination  of  their  advisers  to  maintain  the 
standard  of  naval- strength  cssential  to  conserving  Imperial  interests, 
it  would  be,  not  a demand  for  further  saerifices,  but  a relapse  into 
unwarrantable  optimism  and  unwise  parsimony. 

The  re  is  one  other  s\ibject  to  wliich  reference  may  be  made  before 
passing  to  the  summary  of  naval  progress.  In  1896  attention  was 
callcd  in  this  chapter  to  the  circumstances  that  the  clouds  which  had 
passed  over  our  relations  with  foreign  Powers  about  that  time  had 
compelled  British  citizens,  not  only  in  the  Mother  country,  but  in  the 
Colonies,  to  recognise  the  vital  importarme  of  the  British  Navy  to 
their  security.  This  year  it  may  be  said  that  the  war  in  South  Africa, 
and  the  circumstances  in  connection  with  the  transmission  of  our 
armies  thousands  of  miles  across  the  seas  with  as  much  safety  as  if 
they  had  buttraversed  our*  own  territory,  has  provided  an  object-lesson 
of  a similar  nature  to  the  world  at  large.  It  is  certain  that  but  for 
the  knowledge  abroad  that  our  naval  forces  were  ready  to  effectually 
deal  with  and  determine  any  issue,  we  should  long  ere  this  have  heard 
something  more  than  mere  rumours  of  interfe.rence  on  the  part  of 
some  of  our  Européán  friends.  The  feeling  of  maritime  security  has 
boen  a great  source  of  contidence  at  home,  and  although  popular 
misconeeptions  as  to  the  use  and  application  of  naval  power  have  led 
in  some  cases  to  apprehension  and  talle  of  invasión  and  the  like,  there 
is  reason  to  believe  that  more  intelligent  views  will  in  the  end 
prevail.  It  will  be  surprising  indeed  if  the  nation  does  not  see  in  the 
manifold  illustration  of  wliat  Captain  Mahan  has  called  the  “ silent  ” 
influence  of  sea  power,  which  the  circumstance  of  the  South  African 
struggle  has  called  forth>  rencwed  reason s for  maintaining  in  the 
liighest  State  of  efficiency,  and  at  any  necessary  standard,  that  forcé 
which  is  an  essential  element  in  the  continuance  of  our  national 
prosperity  and  progress. 

In  summarising  the  Admiralty  proposals  for  1900—1901,  it  will  be 
useful  to  refer  briefly  to  the  Estiinates  for  some  few  years  past. 
Those  presented  to  Parliament  in  March,  1895,  proposed  an  expenditure 
of  £5,700,000  on  new  construction,  a sum  considerably  in  excess  of 
what  had  been  spent  in  the  thx*ee  previous  years.-  As  a result,  the 
year  1895—96  was  remaxlcable  for  the  unprecedented  activity  in  ship- 
building  displayed  both  in  the  dockyards  and  in  the  private  establish- 
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monta.  At  I-’ortsruouth  and  Chatkam  two  battleships  of  15,000  tons 
were  completed  within  two  years  from  the  date  of  their  commoncement. 
In  the  following  year  (1896—97)  the  Estimates  again  showed  a large 
increase,  thc  shipbuilding  vote  being  raised  to  over  seven  millions 
sterling ; also  the  number  of  ships  completed  exceeded  the  nurnber 
completed  in  any  previous  year  aince  1893-94.  In  1897-98,  altkough 
the  Estimates  were  neai’ly  the  same,  there  was  a decrease  in  the 
shipbuilding  vote,  but  the  suin  devoted  to  new  construction  still 
stood  at  something  like  seven  and  a half  millions  sterling.  During 
the  twelve  months  ending  in  March,  1898,  liowever,  in  consequence 
of  the  dispute  in  the  engineering  trade,  the  sum  left  unspcnt  on 
new  construction  amounted  to  112,139,000.  Each  year  in  succession 
since  that  date  there  has  been  under  expenditure  of  the  moneys 
voted  for  shipbuilding ; the  total  sum  thus  unexpended  in  the  three 
years  ending  March,  1900,  amounting  to  £4,343,000.  These  figures 
are  undoubtedly  large,  and  have  been  made  the  basis  for  liostile 
criticism  of  the  Admiralty  policy,  particularly  by  the  Navy  League. 
Mr.  Goschen  has  explained  the  cause  of  this  under  expenditure  in 
his  memorándum  thus  : — 

<c  The  abnormal  activity  in  shipbuilding  and  engineering  whicli  wua  described  iu 
thc  statement  for  last  year  has  continued  during  1899—1900  and  lias  seriously  aftected 
progress  and  expenditure  on  ships,  macliinery  and  armonr.  Dolays  in  delivery  of 
material,  ditticulties  in  securing  adcquate  numbcrs  of  workmen,  and  other  circuinstances 
have  caused  thc  adcquate  earnings  olí  contract  work  to  fall  short  of  thc  estimatcd 
amount  by  £1,400,000,  though  the  estímate  was  carefully  ealculated  on  the  busia  of 
actual  earnings  in  past  years  on  ships  of  similar  character,  and  on  very  closc  investiga- 

tion  of  the  posible  output  of  armour The  fact  tliat  so  large  a nmnber  of  ships 

now  in  construction  are  designed  for  exccptionally  higli  speeds,  and  will  therefore  be 
equipped  with  propelling  macliinery  of  great  power,  also  tends  to  aífcct  thc  rato  of 
progress.  Macliinery  of  this  kind  can  only  be  produced  by  ürms  of  tbc  jQrst  rauk,  who 
are  limited  in  number,  and  who,  in  many  cases,  have  other  important  contracta  in  liand. 
Longer  periods  are  required  for  the  manufacture  and  erection  of  the  machinery,  with 
the  natural  result  of  more  timo  being  necessary  for  thc  completion  of  the  siripa/* 

The  Estimates  for  1900—01  amount  to  a net  total  of  £27,522,600, 
being  an  increase  of  £928,100  beyond  the  sum  voted  for  the  previous 
year.  The  estimated  expenditure  on  new  construction  is,  howcvcr, 
less  by  £395,335  than  the  sum  voted  for  the  same  purpose  in  1899— 
1900,  the  figures  being  £8,460,146  against  £8,855,481  in  the  previous 
year,  but  it  is  larger  by  £1,131,179  than  the  actual  expenditure  for 
that  year,  and  if  it  should  really  be  spent  it  will  represent  an 
expenditure  larger  by  more  than  a million  than  has  ever  yet  been 
reached.  In  connection  with  “ the  failure  on  the  part  of  the 
contractors  for  armour,  hulls,  and  macliinery  to  earn  the  money,” 
which  he  hoped  would  have  been  spent  during  the  year,  and  in 
explanation  of  bis  not  laying  down  more  ships,  Mr.  Goschen,  in  a 
speech  on  the  Estimates,  on  Feb.  26,  said  : “ Our  programme  is 
limited  to  what  we  believe  to  be  the  output  of  the  country  in  armour. 
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h lilis,  machinery,  and  the  vast  number  of  accessories  to  be  provided.” 
The  information  upon  which  this  statement  was  based  appears  to  lia  ve 
been  somcwhat  misleading,  since,  as  was  sliown  in  the  A-iinual  for 
1894,  the  prívate  shipbuilding  establishments  are  certainly  capable 
of  a very  much  larger  output  of  warships  than  has  been  demanded  of 
them  in  the  past  ycar.  Lord  Hopetoun,  in  bis  address  as  President 
of  the  Institution  of  Naval  Architects,  also  ventures  to  donbt  if  “ we 
have  reached  the  limit  of  our  producing  power,”  and  his  Lordship  is 
furtlier  of  the  opinión  that  “ the  difficult.y  of  procuring  armour-plate 
seeins  to  be  the  more  acute  of  the  two  questions.”  In  regard  to  this 
question,  too,  it  has  been  shown  in  the  udnnual  that  our  armour-plate 
manufacturers  declare  themselves  to  be  perfectly  capable  of  meeting 
any  demand  that  xniglit  be  made  upon  thein,  and  Sir  Alexander 
Wilson,  the  chairman  of  Messrs.  Cammell,  recently  stated  that  “ there 
need  be  no  alarm  on  the  score  of  supplying  armou,r  to  the  Government 
so  far  as  Sheffield  was  concerned.”  The  probable  explanation  of  the 
seeming  discrepancy  between  the  assertions  of  the  First  Lord,  and 
those  of  the  manufacturers  and  shipbuilders,  is  that  Mr.  Goschen  was 
referring,  not  to  sucli  a demand  as  might  be  made  on  our  resources  in 
an  emergency,  but  to  the  result  of  his  enquiries  and  experiences  wlien 
the  Admiralty  is  competing  in  ordinary  times  wí.th  other  employers 
in  the  same  field.  He  says  in  his  memorándum  on  the  Estimates  : — 
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“ Tlie  cxpcrionco  guined  in  recent  years  that  after  tlie  moat  careful  calculations  as 
to  the  probable  earnings  of  contractors  for  bnlls  of  ships,  maobinery,  and  armonr,  the 
expenditure  for  uew  construction  has  continnatly  failed  to  reach  the  sumvoted,  has  been 
taken  into  account  in  framing  tbo  Estímalo  for  1900-1901.  If  tbo  contractors  sbould 
earn  moro  instalmenls  tbau  are  estimated  for  in  the  proposed  voto,  a Supplementary 
Estímate  would,  of  courae,  be  necessary.” 


It  is  a commonplace  that  in  any  estímate  of  progress  in  naval 
construction  the  basis  of  calculation  must  be  comjileted  ships.  Yet, 
although  this  is  the  case,  it  is  far  from  infrequent  to  find  writers  on 
naval  matters  drawing  up  tlieir  estimates  in  terms  of  ships  laid  down 
and  ships  launched.  The  result  cannot  fail  to  be  misleading  to  the 
Public,  wliile  its  tendency  is  also  to  malee  autliority  anxious  to  fill 
the  yards  with  vessels  in  various  stages  of  construction.  Tt  was, 
unless  I am  mistaken,  Sir  Fdward  Peed  who  first  pointed  out  that 
capital  in  uncompleted  ships  was  entirely  unremunerative,  since  no 
return  for  the  investment  could  be  possible  until  the  vessels  were 
able  to  talce  their  places  in  the  fighting  lino.  There  was  a time, 
indeed,  when  it  was  seriously  argued  in  favour  of  keeping  ships 
uníinished,  that  thereby  the  authorities  were  able  to  introduce  iuto 
their  construction  or  equipment  the  improvements  and  alterations 
suggested  by  experience  which  were  constantly  being  made.  The 
jirocess,  however,  was  extremely  expensive  and  extravagant,  and  for 
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xnany  years  past  ib  has  been  the  avowed  policy  of  the  Admiralty, 
wheu  laying  down  new  ships,  to  complete  thern  as  rapidly  as  possible. 
That  this  policy  is  the  best  possible  can  hardly  be  in  question,  but 
the  point  of  these  reílections  is  that  in  this  survey  ot'  the  year’s 
naval  progress  there  appear  to  be  certain  signs  of  a retrograde 
cliaracter  exhibited  by  an-  extensión  in  the  period  during  which  ships 
are  under  construction,  and  by  the  increase  in  the  number  of  the  new 
vessels  in  hand. 

In  the  Annual  for  last  year  it  was  pointed  out  that,  altliough 
no  new  battleships  had  been  completed  in  the  twelve  months  under 
review,  no  less  than  sixteen  were  under  construction  or  projected. 
Since  that  date  only  three  have  been  completed  ; there  are  yet 
íifteen  battleships  under  construction,  and  two  more  are  to  be  laid 
down.  The  three  completed  battleships  are  the  Canopus,  Goliath, 
and  Ocean,  of  the  programme  of  1896—97.  The  following  tables, 
which  have  been  taken  in  part  from  an  article  in  JEngineering  and  in 
part  from  the  Times  reports,  give  particulars  of  the  steam  triáis  of 
these  three  vessels  during  1899. 
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FIJLL  POWER. 

i.n.r. 
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H.P. 

I.H.P. 
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H . P. 

I.H.P. 

Speed. 

Coal  per 
H.P. 

Canopus  . 

2813 

KnotA. 

11-3 

Lbs. 

1*82 

10,457 

Knota. 

17*2 

Lbs 

1-68 

i 13,780 

Knoti». 

18*5 

Lbs. 

1*72 

Ocean 

2767 

11*4 

1-84 

10,314 

16*2 

1-63 

13,828 

18*74 

1*76 

Goliath  . 

2807 

11*7 

1 73 

10,413 

17  1 

1-54 

| 13,918 

18*4 

1 *91 

ThiRTY  IIOTJItS’  COAL  CONSUMPTION  AT  ÜXE-FIFTH  POWER. 


Mean 

Total 

Mean 

Steam  in 

Speed. 

1 

Coal  per  [.H.P. 

Draught. 

I.H.P. 

Rovolutlons. 

Bollera. 

per  Hour. 

Feet. 

Lb«. 

Lbs. 

Canopus 

26 

2812 

64*2 

230 

11*3 

1*82 

Ocenn 

2769 

G6  * 8 

210 

11*4 

1*84 

Goliath 

— 

2807 

65*7 

1 

236 

11*7 

1*73 

Thirtx  PIouks’ 

Coal  Conhumption  at 

POUK-FIFTHS  PoAVEU. 

Mean 

Total 

Mean 

Steam  in 

Speed. 

Coal  per  I.H.P. 

D^anght. 

I.H.P. 

Revolutions. 

Boilers. 

per  Hour. 

Feet. 

Lbs. 

Lbs. 

Canopus 

26 

10,454 

99*7 

255 

17  2 

1 * 68 

Ocean  . . . j 

— 

10,314 

— 

259 

J6-2 

1*6 

— 

10,303 

94*4 

264 

15-5 

— 

Goliath 

— 

10,413 

100*25 

273 

17-3 

1-54 
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Eiout  Hours’  Fojll.  Power. 


Mean 

Draught. 

Total 

I.H.P. 

Mean 

Revolutions. 

Steam  In 
Boilers. 

Speed. 

Coal  per  I.H.P. 
per  Huur. 

Oanopus 

Feet. 

26 

13,763 

108-5 

l.bs. 

289 

18*5 

' Liba. 
1*72 

Ocean 

— 

13,828 

113 

272 

18-5 

1-7 

Goliath 

• 

- 

26 

13,918 

108-2 

290 

18-4 

1-91 

The  Canopus  hoisted  the  pennant  for  the  first  time  on 
Deceniber  5th,  1899,  and  has  pi*oceeded  to  the  Mediterranean  for  a 
coinmission.  The  Oeean  was  commissioned  on  February  20th  for  the 
same  stat.ion,  and  on  March  27th  the  G-oliath  folio wed  her  sisters  into 
active  Service.  She  is  to  become  a flagship  on  the  China  station. 

The  remaining  battleships  of  the  same  programme  and  type 
are  the  Glory,  Albion,  and  Vengeance.  Of  these  the  two  first- 
named  would,  it  was  hoped,  be  completed  before  the  cióse  of  the 
financial  year  1899—1900,  but  this  anticipation  has  not  been  realised. 
The  Glory  was  floated  out  of  dock  at  Birlcenhead  on  March  llth, 
1899;  slie  has  been  delivered  by  the  contractors,  and  has  completed 
her  oílicial  triáis. 

The  results  of  these  are  thus  given  in  the  Times  reporta.  On  the 
thirty  hours’  trial,  at  a nominal  power  of  10,250  I.TT.P.,  the  draught 
was  26  ft.  fore  and  aft,  and  the  trial  was  run  with  240  Ib.  of  steam 
in  boilers.  The  vacuum  was  27*4  in.  starboard  and  26*4  in.  port. 
The  revolutions  were  99  * 4 starboard  and  99  • 2 port.-  The  mean 
H.P.  of  the  thirty  houi\s  was  10,587,  witli  a vacuum  in  smoke  boxes 
of  0 • 34  in.  The  ship  made  four  runa  over  the  deep  sea  course,  and 
the  record ed  mean  speed  was  16*78  knots,  which  is  less  than  the 
actual  speed,  as  the  ship  on  the  third  run  over  the  measured  distance 
had  to  go  out  of  her  course  to  avoid  a sailing  vessel.  The  eight 
hours’  full  power  trial  took  place  on  February  23rd.  At  5.30  in  the 
morning  the  vessel  was  got  under  way  at  Portland  with  70 
revolutions,  which  gave  her  a speed  of  12^-  knots,  but  the  speed  was 
steadily  increased  to  full  power  by  the  time  the  new  twenty-live 
fatliom  course-mark  off  the  Cornish  coast  was  reached  at  8 o’clock. 
She  then  made  four  runs  over  the  23-mile  course,  and  finished 
her  trial  on  the  return  run  up  Channel.  She  drew  26  ft.  fore  and  aft, 
and  had  265  Ib.  of  steam  in  her  boilers.  The  vacuum  was  27  in. 
starboard  and  25*8  in.  j>ort,  and  the  revolutions  were  108*5  starboard 
and  106*7  port,  with  a total  I.H.P.  of  13,745.  There  was  no  air 
pressure,  and  the  mean  speed  of  four  runs  over  the  course  was 
18*124  knots.  The  mean  vacuum  in  the  smolce-boxes  was  0*4  in., 
and  the  coal  consumption  worked  out  at  1*58  Ib.  per  unit  of  power 
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per  hour.  The  principal  dimensions  of  t.he  G-lory  are : — Bength,. 
390  ft.  ; beam,  extreme,  74  ft.  ; displacemcnt  at  load  draught,  12,950 
tons.  Her  propelling  machinery,  designed  by  Mcssrs.  Laird,  consista 
of  two  sets  of  triple-expansión  engines,  each  having  thrce  vertical 
cylinders  of  30  in.,  49  in.,  and  80  in.  in  diameter  respectively,  with  a, 
pistón  stroke  of  51  in.  They  each  drive  a four-bladed  gun  metal 
screw  propeller.  The  engines  are  designed  to  develop  13,500  I.H.P. 
at  full  power.  Steam  is  supplied  by  twenty  water-tube  boilers  of  tlie 
Belleville  tyj>e,  consisting  of  fifteen  generators  of  nine  eleinents,  and 
five  of  eight  elemcnts,  -with  an  economiser  to  each  boiler.  The  total 
heating  surface  of  generators  and  economisers  is  33,700  sq.  ft.,  and 
tlie  grate  surface  is  1,055  sq.  ft.  The  vessel  is  to  be  completed  for 
sea  at  Portsmouth  Doclcyard. 

The  Albion  having  been  launched  at  Blaclcwall,  on  June  21str 
1898,  has  been  delayed  by  Financial  difficulties  of  the  contractors  for 
the  engines,  but  special  arrangements  have  been  made  for  finishing- 
tlieir  work,  and  it  is  lioped  that  she  may  be  delivered  tliis  year.  The 
Vengeance,  which  was  not  laid  down  until  August,  1897,  at  Barrow, 
will  not,  it  is  anticipated,  be  delivered  before  July,  1900.  She  was 
launched  at  Messi's.  Vickers,  Sons,  & Maxim’s  yard,  at  Barrow,  on 
July  25th,  1899. 

The  Vengeance  closely  resembles  the  Canopus  type,  though, 
having  been  ordered  a year  later,  she  ernbodies  sonie  changes  in, 
detail.  The  following  description  is  from  the  Times:  Bength 
390  ft.,  beam  74  ft.,  load  draught  26  ft.,  displacemcnt  12,950  tons. 
The  Vengeance  is  built  on  the  double  bottom  system,  the  innor 
as  well  as  the  outer  slcin  being  carried  up  the  side  of  the  ship  to 
form  the  armour  shelf  6 ft.  bclow  the  load  watcrline.  This  armour 
extends  for  nearly  two-thirds  of  the  lcngth  of  the  vessel,  forming 
with  the  armoured  bulkheads  across,  at  the  fore  and  after  end,  a 
citadel  230  ft.  in  length  and  the  full  width  of  the  ship.  'VVithin  the- 
length  of  this  citadel  are  placed  not  only  all  the  guns,  but  also  the 
inagazines,  etc.,  necessary  for  the  fighting  of  the  ship.  The  side 
armour  forming  this  citadel  is  6 in.  thick,  wliile  the  end  bulkheads 
have  an  average  thickness  of  10  in.,  all  specially  hardened.  The 
ends  of  the  ship  are  not  left  unprotected.  The  main  belt  is  cou- 
tinued  forward  in  the  form  of  2-in.  nickel  Steel,  which  widens  out 
so  that  the  whole  of  the  sides  of  the  ship  at  the  ram  are  coated  with 
this  thickness  of  metal.  The  Vengeance  may  thus  ram  an  adversary’s 
ship  without  her  skin  plating  being  ruptured.  Again,  at  the  stern 
the  usual  skin  plating  is  doubled  for  a considerable  part  of  the  depth 
of  the  ship  from  the  point  where  the  ordinary  armour  ceases  stern- 
wards.  There  is  a protective  deck  2 in.  thick  from  end  to  end. 
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enclosing  machinery,  boilers,  magazines,  etc.,  while  extensive  coal 
bunkers  are  arranged  along  eitlier  side  to  assist  in  the  protection  of 
the  ship  from  the  fire  of  an  enemy’s  gúns. 

The  big  guna  are  of  the  12-in.  type,  each  weighing  about  50  tons. 
There  will  be  four  of  these  weapons,  mounted  in  paira  in  heavy 
harbettes  situated  at  the  forward  and  after  end  of  the  citadel  and 
covered  in  with  a specially  large  armour  hood.  These  barbettes  are 
37  ft.  in  diameter  and  are  built  up  of  armour  plates  12  in.  thiclc,  with 
teak  planking  within  the  walls.  The  guns  fire  skots  of  850  Ib.  in 
weight,  capable  of  penetrating  36  in.  of  wrought  iron  placed  at  the 
muzzle.  Each  shot  needs  more  than  150  Ib.  of  cordite.  The 
ammunition  is  sent  up  from  the  magazine  below  through  armoured 
hoists.  In  addition  to  the  big  guns  there  are  twelve  6 in.  Q.F.  guns 
in  caseraates  formed  of  6-in.  armour.  Eour  of  these  guns  fire  right 
ahead  and  four  astern,  as  well  as  on  the  broadside.  The  Vengeance- 
will  have  thirty  smaller  guns.  There  will  be  a military  top  on  each 
of  the  two  masts,  which  are  made  specially  lofty  for  signalling 
purposes. 

The  Vengeance  has  two  screws,  each  driven  by  an  indei^endent  set 
of  triple-expansión  engines,  with  three  vertical  cylinders  of  the  collec- 
tive  power  of  6,750  I.H.P.,  the  aggregate  being  13,500.  This  is  attained 
with  the  engines  making  108  revolutions  and  with  a steam  boiler 
pressure  of  300  Ib.  per  square  inch,  reduced  to  250  Ib.  at  the  engines. 
There  are  twenty  boilers  of  the  Belleville  type,  with  economisers- 
and  all  recent  improvements.  Each  boiler  can  he  used  independently 
of  the  others  and  works  at  300  Ib.  per  square  inch.  The  boilers  are 
arranged  in  three  compartmcnts,  eight  in  each  of  the  forward  and 
middle  boiler  rooms,  and  four  in  the  after  room.  There  is  no 
middle  line  bulkhead  in  the  boiler  rooms.  Tlie  heating  surface 
is  21,760  square  íeet  in  the  main  tubes,  and  12,010  square  feet 
in  the  economisers,  the  total  being  33,770  square  feet.  The 
boiler  tubes  are  all  of  British  manufacture,  as  is  also  the 
material  from  which  thcy  are  drawn.  The  tubes  are  all  solid. 
drawn,  finished  coid,  carefully  annealed  after  manufacture,  and 
subjected  to  severe  tests.  The  distilling  machinery  consists  of  two 
evaporators  capable  of  evapoi'ating  from  sea  water  68  tons  per  24 
hours.  The  two  distillers  produce  40  tons  of  fresh  aerated  water  per 
day  for  drinking,  at  15  deg.  Fahr.  above  that  of  the  circulating 
water.  The  electric  light  machinery  consists  of  three  sets  of  com- 
bined  engines  and  dynamos.  There  are  four  sets  of  engines  and 
pumps  for  air  compressing,  two  boat  hoists,  two  refrigerating. 
machines,  two  coal  hoists,  five  blowiug  engines,  etc.,  while  for  ven- 
til  ating  the  ship  there  are  eight  electrically  driven  fans.  There  are. 
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also  two  stcam  fans.  The  ship  will  have  two  masts  and  two  funnels, 
the  latter  being  11  ft.  in  diameter  and  rising  to  90  ft.  from  the 
grates  of  the  boilers.  The  npper  deck  is  flush  from  bow  to  stern. 
This  is  the  first  battleship  bnilt  by  Messrs.  Vickers,  Sons,  and 
Maxim. 

The  three  ships  of  the  Formidable  class  laid  down  in  1898,  and 
launched  in  a very  incomplete  State  in  order  to  make  room  on  the 
slips  for  the  building  of  three  sister  vessels,  have  made  fairly  good 
progrese  ; their  completion  will  depend  npon  the  delivery  of  certain 
portions  of  their  armonr.  It  is  unnecessary  to  repeat  here  a 
description  of  the  class,  as  it  was  fully  described  in  last  year’s 
Annual  in  this  chapter,  and  in  the  First  Lord’s  Memorándum 
(Naval  Annual,  1898,  p.  425). 

The  London,  laid  down  at  Portsmouth  on  December  7th,  1898, 
was  launched  on  September  21st,  1899  ; the  Bulwai’k,  laid  down 
at  Devonport  on  March  20th,  1899,  was  launched  on  Ootober  18th, 
1899  ; and  the  Venerable,  laid  down  at  Chatham  on  January 
2nd,  1899,  was  launched  on  November  2nd,  1899.  The  time  occupied 
at  the  respective  dockyards  from  the  laying  down  of  the  keels  to  the 
launching  of  these  vessels  was  thus  nine  and  a half  months  at 
Portsmouth,  seven  months  at  Devonport,  and  10  months  at  Chatham, 
their  launching  weights  being  : Venerable,  5,200  tons  ; Bulwark, 
5,450  tons,  and  London  5,200  tons. 

The  Venerable,  London,  and  Bulwark,  are  identical  iu  form, 
displacement,  and  dimensions,  with  the  Formidable  class,  but  differ 
slightly  in  thedistribution  of  armour  protection.  Iu  the  Venerable 
class  the  belt  of  side-armour  extends  much  nearer  the  bow  than  in 
the  Formidable  class,  described  in  the  Naval  Annual  for  1899,  wliile 
the  fore  armoured  bulkhead  has  been  dispensed  with. 

One  of  the  features  of  the  new  ships  is  their  comparativo  lightness 
of  drauglit,  which  will  enable  them  not  only  to  pass  through  the 
Suez  Canal  without  reduction  of  stores,  but  to  manceuvrc  in  many 
parts  of  the  world  where  vessels  of  the  Majestic  class  would  be  at 
a disadvantage. 

The  folio wing  description  of  the  Venerable  was  given  in  the 
Times  of  November  ll.th,  1899  : — Lengtli  between  perpendiculars, 
400  ft.  ; extreme  breadth,  75  ft.  ; dra'ught  of  water — forward, 
25  ft.  3 in.,  aft,  27  ft.  3 in.  ; displacement,  15,000  tons.  The  armour, 
which  will  be  treated  by  the  improved  Harveyed  proeess,  is  9 in. 
thick  and  15  ft.  deep  amidships,  while  forward  it  varíes  from  3 in. 
to  7 in.  in  thickness.  A rounded  armour  bulkhead  is  fitted  at 
the  after  end  of  the  belt  of  Harveyed  steel,  and  varíes  in  thickness 
from  9 in.  to  12  in.  The  whole  of  this  armour  is  being  supplied  by 
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Messrs.  Brown.  The  t'wo  circular  barbettes  are  also  of  Harveyed 
Steel,  the  upper  tier  of  plates  being  12  in.  thick  both  fore  and  aft,  and 
the  lower  tier  8 in.  and  6 in.  thick  forward  and  6 in.  thick  aft.  The 
main  deck  is  protected  by  plating  2 in.  thick  on  the  fore  side  of  the 
armour  bulkhead  amidsliips  and  plating  1 £ in.  thick  forward.  On 
the  middle  deck  the  plating  is  1 in.  thick  from  the  armour  bulkhead 
to  the  fore  side  of  the  forward  barbette,  where  plating  2 in.  thick 
slopes  down  to  the  lower  deck.  Messrs.  Maudslay,  Sons,  and  Eield 
are  the  contractors  for  the  machinery,  the  engines  beiñg  of  the 
inverted  triple-expansión  type.  The  indicated  horse-power  of  the 
engines  is  15,000,  and  this  will  give  a speed  of  18  knots.  Stearn  will 
be  supplied  by  twenty  sepárate  water-tube  boilers  of  the  Belleville 
type.  The  safety  valves  are  loaded  to  a pressure  of  300  Ib.  per  square 
inch,  the  steam  pressure  being  reduced  to  250  Ib.  per  square  inch  at 
the  engines.  The  stecring  gear  is  Ilarfield’s  patent  compensating  type, 
and  tliere  is  a steering  engine  in  each  engine-room,  having  sepárate 
steam  and  exhaust  pipes.  Each  engine  is  of  sufficient  power  to  put 
the  rudder  from  hard  over  to  hard  over  (or  through  40  degrees)  in 
thirty  seconds,  wlien  the  ship  is  steaming  at  full  speed.  Provisión  is 
made  for  the  stowage  of  2,040  tons  of  coal,  which  is  sufficient  to 
enable  the  ship  to  steam  for  thirty  days  at  a speed  of  ten  knots. 

The  main  armament  of  the  Venerable  consists  of  four  12-in. 
(46-ton)  B.L.  wire  guns  of  improved  pattern,  inounted  in  pairs  on 
turntables  in  the  barbettes.  The  guns,  which  are  fitted  with  all-round 
loading  mountings  by  Messrs.  Viclcers,  Sons,  & Maxim,  ai’e  protected 
by  strong  shields  of  8 in.  and  10  in.  in  thickness.  The  auxiliai*y 
armament  mainly  consists  of  twelve  6-in.  Q.F.  guns,  eight  being 
placed  in  cascmates  on  the  main  deck  and  four  in  casemates  on  the 
upper  deck.  Besides  tliese  the  ship  will  carry  sixteen  12-pr.  guns, 
equally  divided  between  the  upper  and  main  decks,  two  1 2-pr.  boat 
and  field  guns,  and  eight  0*45  Maxim  guns.  Each  of  the  two 
military  tops  will  be  fitted  with  three  3-pr.  TTotchkiss  guns.  The 
vessel  is  pierced  for  four  submerged  torpedo-tubes,  two  on  the  broad- 
sides  forward,  and  two  aft.  She  will  cari'y  fóurteen  18-in.  torpedoes, 
and  five  14-in.,  the  lat-ter  being  ñred  with  dropping  gear  from  the 
ship’s  steamboats.  The  ship  has  two  Steel  masts,  3 ft.  in  diameter, 
each  mast  carrying  a íigliting  top.  She  will  also  have  striking 
topmasts,  standing  160  ft.  above  the  water-line,  with  a truclc 
seinaphore  at  the  main  and  a múltiple  fibre  ílashing-lamp  at  the  fore. 
The  boats  ax*e  seventeen  in  number — namely,  two  56  ft.  steam 
pinnaces,  one  40  ft.  steam  pinnace,  one  40  ft.  admiral’s  steam  barge, 
one  42  ft.  launeh,  one  36  ft.  pinnace,  two  34  ft.  cutters,  one  30  ft. 
cutter,  one  32  ft.  gig,  one  28  ft.  gig,  one  24  ft.  gig,  one  27  ft.  whaler. 
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one  32  ft.  admiral’s  galley,  two  16  ft.  skiff  dinghies,  and  one  13¿-  ft. 
Balsa  rafb. 

The  ships  of  this  class  differ  from  those  of  the  Canopus,  Majestic, 
=and  Boyal  Sovereign  classes  iu  having  the  steering  engines  in  the 
engine-rooms  ; and  as  the  ship’s  fans  and  after  capstan  are  driven  by 
■electric  raotors,  there  are  no  steam-pipes  aft,  which  will  improve  the 
habitability  of  the  sliip.  Instead  of  the  ordinary  controlling  shafting, 
Brown’s  telemotor  gear  will  be  fitted  for  controlling  the  steering 
engines  from  ñve  different  positions.  There  will  be  loud-spealcing 
telephones  from  the  conning-tower  to  the  starboard  engine-room, 
instead  of  voice  pipes.  The  helm  signáis  will  also  be  worked  by 
Brown’s  telemotor  gear.  It  may  also  be  noted  tliat  the  sternpost  of 
the  Venerable  is  of  unusual  form,  the  deadwood  being  cut  away  aft  to 
i n crease  the  manoeuvring  power. 

It  is  lioped  tliat  the  Formidable,  Irresistible  and  Implacable  will 
be  completad  by  Marcli,  1901,  and  the  London,  Bulwarlc  and 
Venerable  during  the  autumn  of  that  year. 

The  battleships  still  on  the  stocks  are  the  Duncan  and  Cornwallis, 
laid  down  at  the  Thames  Ironworks  on  July  19th,  1899,  the  Exmouth, 
at  Messrs.  Laird’s,  Birkenhead,  and  the  Iíussell,  at  the  Palmer 
Shipbuilding  Company’s  yard.  Jarro w,  in  the  same  year  (these  four 
bclong  to  the  supplemental  programme  of  1898—9),  with  the 
Montagu,  at  Devonport,  on  ISTovember  23rd,  1899,  and  the  Albemarle 
at  Chatham,  on  January  lst,  1900,  of  last  year’s  programme. 

These  vessels  are  of  what  is  known  as  the  Duncan  class  (describcd 
in  the  First  Lord’s  Memorándum,  Naval  JÍvinual,  1899,  p.  423),  the 
principal  features  of  which  are  to  be  high  speed,  with  great  stability 
and  buoyaney.  Protection  is  to  be  secured  by  vertical  side-armour,  7 in. 
thick,  of  Marveyised  steel,  extending  over  290  ft.  of  their  length,  and 
continued  in  gradually  decreasing  tliickness  forward  to  3 in.  at  the 
bows,  and  by  two  protective  steel  decks,  the  turtle-backed  deck  being 
2 in.  and  the  main  deck  1 in.  in  thickness.  The  princip>al  dimen- 
sión s are : length,  405  ft.  ; beam,  75  £ ft. ; mean  water-draught, 
26  fe.  7 in.  ; displacement,  14,000  tons.  The  armament  will  consist 
-of  four  12-in.  breecli-loading  wire  guns,  placed  iu  pairs  in  two 
barbettes,  plated  with  11-in.  steel  armour,  one  forward  and  the  otlier 
aft  ; twelve  6-in.  Q.F.  guns  in  casemates  with  6-in.  armour,  eight  on 
the  main  deck  and  four  on  the  upper  deck  ; twelve  12-pr.  Q.F.  guns, 
•si  rnilarly  placed ; six  3-pr.  guns  in  the  fighting  tops  ; and  four 
•submerged  torpedo-tubes.  The  vessels  will  be  rigged  like  the 
Formidable,  and  will  have  two  masts,  with  one  fighting  top  on 
•each. 

The  programme  of  1900—1901  ineludes  two  battleships  to  be 
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Ibuilt  in  the  dockyards  ; these  vessels  will  be  of  tke  same  class  as 
tliose  which  preceded  them. 

The  armoured  cruisers  in  hand  aro  of  three  classes,  of  14,100  tons 
displacement,  12,000  tons,  and  9,800  tons  respectively,  and  are  known 
as  the  Drake,  Cressy,  and  Keat  classes.  Of  the  Cressy  class,  which 
was  fully  described  in  the  Naval  jLviTi'ual  of  last  year,  six  ships  are 
under  construction.  The  Sutlej  was  launched  at  the  Clydebank  on 
TSTovember  18th,  1899,  and  the  Cressy  at  the  Fairfield  Company’s 
Works,  Govan,  on  December  4th.  The  remaining  vessels  of  tliis 
•class  building  are  the  Aboukir,  at  Fairfield,  the  Euryalus  and  Hogue, 
at  Barrow,  and  the  Bacchante,  at  Clydebank.  In  the  First  Lord's 
Memorándum  for  the  current  year  a hope  is  expressed  that  the 
Sutlej  and  Cressy  may  be  delivered  by  the  contractors  during  1900— 
1901.  Two  other  vessels  of  the  class  are  said  to  be  well  advanced. 

Tlie  Drake  class  comprises  the  four  armoured  cruisers  referred  to 
in  the  First  Lord’s  Memorándum  of  last  year  ; they  are  the  Drake, 
building  at  Pembroke,  the  G-ood  Ilope  (late  Africa),  at  Fairfield,  the 
Leviathan,  at  Clydebank,  and  the  ELing  Alfi'ed,  at  Barrow.  These 
vessels  are  of  14,100  tons  displacement,  and  500  ft.  long  ; they  will 
llave  6-in.  broadside  armour,  car ry  two  9 * 2-in.  and  twelve  6-in.  guns, 
wliile  it  is  anticipated  that  witli  30,000  I.H.P.  they  will  steam  23  knots. 
Further  particular#  of  these  vessels  weregiven  in  the  Naval  Jínnual  of 
last  year,  and  in  the  First  Lord’s  Memorándum  for  1900—1901  it  is  said 
to  be  “ too  soon  to  forecast  their  dates  of  completion  with  certainty.” 

The  23-lcnot  cruisers  of  9,800  tons  displacement  are  four  in 
number,  two  being  those  of  the  supplemental  programme  of  1898—99, 
briefly  referred  to  in  last  year’s  Naval  ¿Lnnual , and  two  being  the 
armoured  first-elass  cruisers  of  last  year’s  programme.  They  have 
been  laid  down — the  Kcnfc,  at  Portsmouth,  the  Essex,  at  Pembroke, 
¡and  the  Monmouth  and  Bedford,  at  Fairfield.  The  following 
description  of  the  class  is  compiled  from  the  Times  reports  and  from 
■other  sources  : — 

These  remarkable  cruisers  are  to  be  440  ft.  in  length  and 
■66  ft.  in  breadtli,  with  their  displacement  of  9,800  tons,  and  will  be 
■armed  with  fourteen  6-in.  Q.F.  guns,  ten  of  whicli  will  be  in  case- 
mate,  and  two  forvvard  and  two  aft  on  twin  mountings.  They  will 
also  have  six  12-pr.  Q.F.  guns  amidsliips  on  the  main  deck,  and  two 
forward  and  two  aft  on  the  upper  deck.  Thus,  on  a 1,200- ton  less 
displacement  tlie3r  will  be  provided  with  two  fewer  6-in.  and  four 
fewer  12-pr.  guns  than  the  Diadem  class  ; bufo  will  have  inany  com- 
pensating  advantages,  as  not  only  will  they  be  armoured,  but  they  will 
have  a speed  of  23  knots,  against  20£  knots  in  the  Diadems.  Their 
4^-in.  armour  will  begin  106  ft.  from  the  stern,  and,  forward  of  the 
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vital  parfcs,  will  taper  off  to  2 in.  at  the  bows.  The  after  end  will 
liave  a 2-in.  arinoured  deck,  and  there  will  be  two  protective  decks, 
the  thiekness  on  the  main  deck  being  in.  and  the  lower  deck  £ in. 
The  thiekness  of  the  easemate  armour  will  be  4 in.  Protection  to 
the  fore  and  after  guns  will  be  furnished  by  a 4-in.  barbette  sur- 
mounted  by  a shield  of  similar  thiekness,  revolving  with  the  guns, 
whicli  are  to  be  carried  on  Vickers  mountings.  The  cruisers  will  carry 
about  1,500  tons  of  coal,  or  500  more  than  the  normal  bunker  capa- 
eity  of  the  Diadema,  and  in  order  to  provide  for  the  extra  weight 
of  armour  and  coal  have  been  designed  tliroughout  to  produce  a. 
combination  of  lightness  and  strength.  There  will  be  no  boat  deck, 
for  instauce,  the  boats  being  carried  on  skid  beams  on  the  upper  deck, 
■and  the  protective  decks  will  be  thinner  than  in  the  Diadem  class, 
while  there  will  be  one  easemate  less  on  each  side.  Tlie  complement 
will  be  about  600  officers  and  men.  There  will  be  tliirty-one  JBelle- 
ville  boilers,  in  three  boiler  rooms,  with  six  stokeliolds  in  tliree  com- 
partments,  the  longitudinal  space  beneath  the  protective  deck 
occupied  by  the  engines  and  boilers  being  194  ft.,  of  wliich  one-third 
will  be  taken  up  by  the  engines.  Tlxey  will  draw  24  ft.  forward  and 
25  ft.  aft  in  ordinary  seagoing  trim,  tliougli  with  all  the  stores  on 
board  they  will  be  somewhat  lower  in  the  water,  and  they  will  have 
a freeboard  of  19  ft.  amidsliips.  Ventilation  will  be  afforded  by 
means  of  electrical  fans,  as  in  the  Formidable  class,  each  compart- 
ment  between  the  main  bulkheads  being  separately  ventil'ated  by 
electrical  motor  fans.  The  ICent  will  carry  two  masts  but  no  fight- 
ing  tops.  She  is  the  longest  ship  ever  laid  down  at  Portsmouth,  and 
the  building  slip  has  been  lengthened  100  ft.  in  order  to  take  the  keel. 

Of  first-class  protected  cruisers,  the  only  vessel  remaining 
uncompleted  is  the  Spartiate,  laid  down  at  Pembroke  on  May  lOth, 
1897,  and  launched  October  27th,  1898.  The  following  reference  to 
the  construction  of  this  ship,  and  to  the  other  two  cruisers  biiilding  at 
Pembroke,  is  taken  from  the  dockyard  correspondence  of  the  Naval 
and  Military  Record  of  Pebruary  15th,  1900,  and  appears  to  throw 
somc  light  upon  the  causes  which  have  led  to  this  vessel  being  so 
long  under  construction  : — 

A rumour  has  been  in  circulation  to  the  eífect  tbat  overtime  on  the  Spartiate  is 
about  to  be  increased  to  three-quarters  of  a day  extra  daily,  but  no  order  on  the  subject 
has  yet  been  issued.  Such  a change  would  doubtless  be  very  popular  with  workmen, 
but  overtime  at  the  best  is  not  condueivo  to  an  economical  output,  and  where,  as  on  the 
Spartiate  at  Hobba’s  Point  Pier,  darkness  at  an  early  hour  of  the  evening  and  exposure 
to  incleinent  weather  have  to  be  considered,  the  unwisdom  of  resorting  to  overtime  on  an 
increased  scale  is  mauifest.  According  to  the  best  information  obtainjtble,  it  beems 
that  the  Admiralty  have  determiued  thut  a strenuous  efíbrt  must  be  íuado  to  launch  tho 
Drnke  in  October,  and  tliat  the  launch  of  the  Essex  will,  if  possible,  not  be  delayed 
longer  than  March,  1901.  This  prospect  seems,  on  the  face  of  it,  exceedingly  tiattering,. 
but  it  does  not  require  great  discriminative  power  to  perceive  that  its  realisation  will  be 
a public  misfortuue.  Tf  the  Drake  is  launched  at  the  time  stated  it  will  be  necessary 


BRITISH  SECOND  CLASS  CRUISER 


PROTECTED  CRÜISERS.  17 

for  her  to  be  afloat  in  the  harbour  at  least  eight.een  months  ortwo  years.  The  Sparhiate, 
whioh  is  a very  muoh  smaller  vessel,  will  ha  ve  lain  seventeen  months  before  she  leaves 
lieré.  liad  the  vessel  last  namcd  remained  in  the  building-slip  until  the  Drakc,  which 
is  now  being  built  tliere,  waa  luid  dowu,  her  preBent  stage  would  undoubtedly  liavo  bccn 
muoh  more  advanced  than  it  is,  and  at  an  identie.al  outlay.  A t this  yard,  which  lias  no 
dock  or  basin  sufficiently  large  to  accommodate  vessels  of  the  cJasses  under  consideration, 
the  cost  per  ton  of  construction  ír  enormously  enhanced  after  they  leave  the  slip,  by 
reoson  of  their  isolation  from  the  place  where  material  is  stored,  and  from  the  workshops 
in  which  material  is  prepared  for  working  into  the  ship.  The  cost  of  the  delays  due 
to  weu ther  and  other  oircumstauces  uccount  for  much  of  the  increuee,  but  the  time 
necessarily  sacrificed  by  workmen  passing  to  and  from  the  yard  to  a ship  during 
working  hours  is  a considerable  item.  These  unfortunate  drawbacks  have  been  long 
reálised  by  the  local  authorities,  and  from  the  cost  of  all  ships  built  here  a large 
peroentage  should,  on  this  account,  be  deducted,  when  a comparison  is  made  with  similar 
ships  built  olsewhere.  The  Admiralty  aro  awaro  of  ibis,  but  they  pcrsist  in  directing 
vessels  built  here  being  launched  many  mouths  before  it  is  necessary  to  do  so.  In  the 
case  of  the  Spartiato  tho  loss  inourred  must  have  reaehed  ¿£10,000  or  ¿£15,000  at  the 
least,  and  ou  the  Drake,  wliicli  is  a much  larger  vessel,  with  a more  complicated 
construction,  it  will  be  considerably  greater.  With  the  Essex  al  so  afloat  for  twelve 
months  the  sacrifica  will  be  prodigious.  It  will,  therefore,  be  well  for  the  reputalion 
of  the  yard  if  the  Admiralty  can  be  prevaile«l  upon  to  postpone  both  1 aun  chinga  until 
much  later  dates  thnn  those  now  contemplated. 

Tlie  íirst-class  protected  cru  iser  Amphitrite  comjdeted  lier  contract 
stearn  triáis  during  the  year,  as  did  also  the  second-class  protected 
cruiser  Hyacinth.  A second-class  cruiser  of  an  improved  Hermes 
class  is  to  be  laid  down  in  one  of  the  dockyards  during  the  fmancial 
year.  This  is  the  only  “ protected  ” vessel  in  the  new  programme  of 
construction. 

The  Pioneer,  laid  down  at  Chatham,  on  December  16th,  1897, 
was  floated  on  June  28th,  1899,  and  the  Pandora,  laid  down  at 
Portsinouth,  on  January  3rd,  1898,  was  floated  on  January  I7th,  1900. 

Nine  similar  third-class  cruisers,  of  a sliglitly  less  displacement, 
liave  already  been  launched  and  completed. 

The  folio  wing  are  the  results  of  the  triáis  of  the  recen tly  completed 
vessels  of  this  class.  The  triáis  of  the  earlier  vessels  were  given 
last  year : — 

Etght  Hours’  Natural  Dkaught  Tkials. 


Mean 

Draught. 

Total 

I.H.P. 

Mean 

kovolutions. 

Speed. 

Pioneer 

Promethens 

Pyramus 

Ft.  In. 

13  8 

5263 

5183-6 

5424 

235  * I 
196*8 
205  05 

17*7 

19*8 

19*9 

Fouk  Hours’  Foroed 

Draught  Trials. 

Mean 

Total 

Mean 

DraugUt. 

I.H.P. 

Revolutlons. 

Speed. 

Ft.  In. 

Pioneer 

— 

7912 

264^ 

20 

Prometheus 

— 

7274*7 

222  * 5 

20*8 

Py  ramus 

13  7 i 

7303 

220  * 3 

20*7 

l’crseús  ..... 

13  2 

7068  * 7 

214*7 

20 
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Thtrty  IIotjrs’  Coal  Comstjmption  Triai.s. 


Mean 

Hraught. 

Total 

I.H.P. 

Mean 

RevolutionB. 

Speed. 

Coal  per  I.H.P. 
per  Hour. 

Pioneer  . 

"Ft.  In, 

3665 

205*8 

16-3 

Hba. 

2*2 

Promethens  . 

13 

ii 

3556*9 

177  2 

17-5 

2 01 

Py  ramos  . 

• 

14 

2i 

8605 

176-5 

17*5 

2*05 

T.ast  year  provisión  was  macle  in  the  Fs ti  mates  for  three  new 
third-class  cruisers  of  somewhat  larger  dimensions  than  the  Pelorus 
class,  and  of  higher  speed.  Mr.  Goschen  states  in  liis  Memorándum 
that  after  full  consideration  of  all  the  circuías tances,  including  the 
action  taken  by  foreign  Powers,  and  weighing  the  fact  that  tlie  cost 
involved  in  building  such  vessels  is  out  of  pi’oportion  to  their  fíghting 
valué  and  sea-keeping  qualities,  it  has  been  decided  not  to  proceed 
with  their  construction.  In  their  place  the  second-class  cruiser  of 
the  Hermes  type  already  mentioned  is  to  be  built.  The  design  of 
this  vessel  is  not  yet  complete,  but  she  will  be  of  about  twenty-one 
knots  speed.  In  his  speech  in  the  Honse  of  Commons  Mr.  Goschen 
stated  that  “ there  will  be  another  opportunity  for  considering  whether 
our  prograrnme  should  in  elude  any  second-class  cruisers,”  from  which 
it  appears  that  there  is  sume  uncertainty  about  the  matter. 

In  addition  to  the  four  sloops  named  last  year  as  having  been 
laid  down  (the  Shearwater,  Vestal,  Mutine,  and  I-íin  al  do),  two  vessels 
of  the  same  class,  the  Fspiegle  and  Pautóme,  liave  been  laid  down  at 
Sheerness.  These  with  the^Condor  and  Posario  are  the  eight  vessels 
of  the  oíd  prograrnme,  a description  of  which  was  given  in  last  year’s 
A.nnual.  The  two  last  named  will  be  completed  this  year,  four  next 
year,  and  the  remainder  in  1902.  Two  new  twin-screw  sloops  are  to 
be  laid  down  this  year. 

Four  gunboats  were  laid  down  in  the  latter  part  of  1897. 
The  Thistle  was  launclied  from  the  London  and  Glasgow  Ship- 
building  Coinpauy’s  Yard,  on  June  22nd.  Slie  is  a sister  ship  to 
the  Hwarf.  The  Bramble  and  Britomart  liave  undergone  their' 
contractors’  speed-trials,  and  are  completing  for  sea. 

Tire  following  table,  publislred  in  JUnginecring  of  the  22nd 
Dccember,  gives  partioulars  of  the  triáis  of  torpedo-boat  destroyers 
in  1899.  “ These  vessels,”  it  is  pointed  out,  “ are  required  to  malee 

a three  hours’  trial  at  full  power,  for  continuous  speed,  as  well  as  a 
corresponding  trial  to  insure  that  the  coal  consumption  does  not 
exceed  the  limit  set  of  2’5  Ib.  per  unit  of  power.  Fifteen  destroyers 
are  included  in  the  list.  One  of  these — the  Fervent — belongs  to  the 
original  42  vessels  of  26  to  27  knots  speed.  This  vessel  had  at  first 
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locomotive  boilers,  which  had  to  give  place  to  water-tube  generators. 
Her  consort — tbe  .Zopliyi* — from  the  same  works,  will  complete  tbis 
íleet  of  42  vessels.  Of  boats  with  speeds  of  30  knots  and  o ver,  6*7 
have  becn  ordered,  12  of  them  within  tbe  year,  1899.  Of  tbese 
higber-speed  craft,  43  have  passed  through  tbcir  triáis ; so  tbat  even 
including  13  not  yet  floated,  there  are  only  24  yet  to  pass  the  trying 
ordeal.  Amongst  tbese  are  tbe  Viper,  wbicb  with  Par  son’ s fcurbine 
is  to  steam  32  knots,  but  wbicb  at  a preliminary  trial  has  made  35-5 
knots,  and  tbe  Express,  which  is  to  steam  33  knots  with  Normand 
boilers,  and  reciprocating  engines  by  Messrs.  JLaird.  The  Albatross, 
by  Messrs.  Thornycroft — also  a 32-knot  destróyer — has  in  her  pre- 
liminary triáis  attained  her  speed  easily.” 


Trials  of  Torpedo -Boat  Destroyerb  in  1899. 


Firm. 

Ñame  of 
Vessel. 

Indica  ted 
horee-power, 

•Speed  in 
Knots. 

Pounds  of  Coal 
per  X.  H.P.  per 
Hour. 

Spiteful 

659G 

29*901 

2*32 

Palmer 

6444 

29*511 

Flirt 

6720 

30  * 039 

r Leopard 

6848 

30  135 

2 * 299 

»» 

6415 

30-139 

m # 

Vickers  ... 

Otter 

6265 

30 • 274 

2 490 

99 

6077 

30-071 

JBittern 

63GG 

30-354 

2 * 450 

G627 

30-403 

/ 

' Cygnet 

462 

13*040 

1-820 

6077 

30*375 

2-229 

99 

5729 

30 • 305 

Thornycroft / 

Coquette 

5643 

30 • 060 

2*  091 

\ 

97 

5917 

30-211 

Oynthia 

5857 

30-127 

2 - 381 

\ 

>> 

5494 

30-205 

m 9 

( 

Vulture 

505 

13  044 

2-200 

6222 

30-172 

2 - 340 

John  Erown  and  Co.  (lato  Clyde-J 

JJ 

6175 

30 • 277 

bank  ICngineering  Company)  .\ 

Kestrel 

456 

13*089 

2 060 

97 

6682 

30 • 044 

2*350 

\ 

99 

6G00 

30  - 030 

# # 

f 

Mermaid 

G468 

30  119 

2*670 

99 

6578 

30-883 

TT 

Hawthorn < 

Chcorful 

497 

13100 

1 “720 

99 

5566 

29*941 

2 ' 840 

{ 

99 

5912 

30-152 

r 1 

Orwell 

456 

12-963 

1*975 

Laird -J 

99 

6445 

30-282 

2-670 

1 

99 

G350 

30*187 

„ i 

Leven 

4G4 

13-101 

1*407 

Fairfield \ 

99 

G201 

30-201 

2 095 

1 

}♦ 

6189 

30  * 383 

Pían  na  and  Go.  ^ 

Fervent 

227 

10-128 

1-870 

99 

4085 

26 • 730 

• • 

Messrs.  Palmer  adopt  the  Iieed  boiler  ; Messrs.  Vickers,  Laird,  and  the  Clydebank 
the  Normuud  modified  by  the  respective  engineering  managers ; Messrs.  Hawthorn, 
Thornycroft,  and  the  Pairfield  Company  use  the  Thornycroft  boiler. 
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New  De- 
struyera. 


The  Hoy  al 
Yaeht. 


The  twelve  new  torpedo-boat  destroyers  ordered  by  the  Admiralty, 
to  be  built  by  eontraet,  are  as  follows  : — 


Racehorse 

Roebuck 

Greyhound 

Lively 

Sprightly 

Myrmidon 

Peterel 

Syi'on 

Success 

F alcon 
Ostrich 

Vixen 


Messrs.  TTawthorne,  Leslie  & Co.,  híew- 
castle-on-Tyne. 

Messrs.  Laird  Uros.,  Birkenhead. 

Palmer’ s Shipbuilding  Co.,  .Tarro w-on- 
Tyne. 

Messrs.  Roxford,  Sunderland.' 

Fairfield  Co.,  Glasgow. 

Vickers,  Sons  & Maxim,  Barro w. 


The  Arab  is  also  building  at  Clydebank.  The  Viper  was  launched 
on  September  8th,  by  Messrs.  TTawthorne,  Leslie  & Co.,  at  ílebburn- 
on-Tyne. 

The  total  nurnber  of  vessels  in  this  class  is  108,  of  which  forty- 
two  have  speeds  from  26  to  27  lcnots,  and  all  but  two  of  this 
category  have  passed  through  their  triáis.  There  are  sixty-two 
destroyers  of  the  30-knot  class,  and  of  these  all  but  eiglibeen  have 
passed  through  their  triáis.  There  are  also  four  which  have  eontraet 
speeds  ranging  from  31  to  33  knots.  One.  of  these  has  obtained  a 
speed  of  32  knots  on  her  preliminary  triáis  and  has  been  delivered. 
Another  of  equal  speed  is  under  construction,  while  a third  is 
undergoing  preliminary  triáis.  The  fourtli  vessel  is  the  Viper 
mentioned  above.  On  her  preliminary  triáis  for  short  periods  the 
very  high  speed  alluded  to  has  been  reached. 

Two  25-knot  torpedo-boats  of  the  programme  1899—1900  are  under 
construction,  and  two  more  are  to  be  laid  down  in  accordance  with 
the  new  shipbuilding  programme. 

The  folio wing  reference  is  made  to  the  new  Royal  Yaeht  in  the 
First  Lord’s  Memorándum  : — “ The  new  Royal  Yaeht  was  ready  for 
her  steam  triáis  at  the  beginning  of  January,  but  an  accident,  which 
occurred  to  her  while  undocking  at  Pembroke,  besides  damaging  the 
vessel’s  bottom,  revealed  a serious  miscalculation  of  weight  which 
will  make  considerable  alterations  necessary  before  she  can  proceed 
with  her  triáis.”  The  yaeht  has  been  sent  to  Portsmouth,  where  she 
is  undergoing  alteration. 

For  several  years  past  stress  has  been  laid  in  these  columns  upon 
the  necessity  for  addin g to  our  resources  in  the  way  of  what  Mr. 
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G oscilen  lias  called  “ the  Eleet’s  appendages/’  Xn  his  speech  on  tlie 
Estimates,  Mr.  Goschen  referred  at  somc  length  to  this  subject.  He 
said  that  as  regards  telegrapli  ships,  “ we  do  not  tliinlc  we  should 
be  wise  in  buying  01*  constructing  such  sbips  ourselves,  but  that  we 
sliould  do  far  better  by  utilising  the  Services  of  prívate  enterprise  and 
the  cable  ships  of  the  companies  who,  in  time  of  peace,  are  exigaged 
in  that  work,  and  are  contimially  seeking  under  pressure  of  com- 
petition  to  impro  ve  their  plant  and  to  develop  every  ncw  invention.” 
The  Admiralty  have  been  in  coinmunieation  with  the  cable  com- 
panies, and  have  been  able  to  malee  arrangements  for  meeting  any 
emergen cy  wkich  may  arise.  As  regards  repairing  ships,  Mr.  Goschen 
explained  that  experience  with  the  Vulcan  and  the  necia  led  him  to 
believe  that  it  would  be  more  economical  and  more  conducive  to 
eíEciency  to  purchase  ships  of  the  Mercantile  Marine  for  this  pur- 
pose.  It  is  hoped  to  buy  some  ships  of  this  class  now  engaged  in 
the  transport  Service,  which  are  reported  to  be  very  suitable  and 
approp ríate  for  the  purpose.  Mr.  Goschen  led  the  Ilouse  to  believe 
that  no  time  would  be  lost  in  obtaining  these  ships,  and  fitting 
them  u p for  x’epairing  puvposes.  In  reference  to  colliers,  it  is  also 
thought  that,  on  the  whole,  tising  prívate  enterprise  will  give  a better 
result  than  building  govcrnment  colliers.  Experiments  have  been 
made  in  this  direction,  and  colliers  are  now  chartered  for  the  ycar 
instead  of  by  the  voyage,  in  order  to  give  their  owners  an  opportunity 
of  improving  the  ships  and  their  planfc.  Four  colliei’  transports,  with 
an  ocean  speed  of  not  less  than  10  knots,  are  to  be  engaged  for  the 
manoeuvres  and  specially  reported  upon.  Another  of  the  Fleet 
appendages  xnentioned  by  Mr.  Goschen  is  a distilling  ship,  and  two 
vessels  for  this  purpose  will  be  engaged  for  about  six  weeks,  from 
July  lst  next,  to  deliver  fresh  water  into  the  tanks  of  the  ships 
employed  in  the  manoeuvres.  Eacli  of  these  vessels  is  to  have  a 
storage  capacity  of  not  less  than  600  tons  of  water  and  to  be  capable 
of  producing  not  less  than  6,000  gallons  of  distilled  water  per  day. 

The  following  regulations  have  been  issued  with  regard  to  the 
promotion,  status,  and  pay  of  the  officers  of  the  engineer  corps  : — 

The  lifit.  of  Chief  Inspectora  of  Machinery  has  been  increased  from  five  to  eight,  and 
thatof  Inspectora  of  Machinery  from  eight  to  tliirteen. 

The  Engineer-in-Chief  has  been  given  the  relativo  rank  of  a Itear-Admiral. 

The  rank  of  StalT  Kngineer  has  been  aboliahed. 

Chief  Engineera  will  rank  uoith  Lieutenants  of  and  abovo  oight  yeara’  seniority, 
while  Engineera  on  promotion  will  rank  with  Lieutenants  of  less  than  eight  yeara’ 
seniority,  instead  of  ub  now,  with  but  after  Lieutenants. 

In  otlier  respecta  the  relativo  rank  of  Engineer  officers  remains  nnchanged. 

Engineera  will  h©  given  a ncw  scale  of  pay,  viz.  : — 

On  promotion  .....  10«.  a day. 

After  four  years  . . . . 1 Is.  „ 

After  eight  yeara  ....  12s.  ,, 

And  the  allowance  of  1 8.  a day  at  present  paid  to  sénior  Engineera  for  all  ships  will  be 
roplaced  by  a eoale  varying,  according  to  responaibility,  from  la.  to  2 s.  6d.  a day. 
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The  number  of  inspectors-general  and  deputy-inspectors-general 
of  hospitals  and  üeets  has  been  increased,  and  the  conditions 
required  for  promotion  to  these  ranks  have  been  modified.  The 
period  of  the  course  of  instruction  at  Haslar  Hospital  for  surgeons 
on  entry  has  been  extended,  and  the  award  of  prizes  at  the  end  of 
eaeh  session  introduced.  The  number  of  medical  ofíicers  allowed  to 
undergo  periods  of  study  at  medical  schools  has  been  considerably 
increased,  and  the  privilege  extended  to  the  sénior  ranks.  An 
additional  professor  has  been  appointed  on  the  instructing  staff  at 
Haslar  in  connection  with  the  study  of  diseases  of  foreign  stations. 
Medical  ofíicers  newly  entered  will  in  future  be  only  required  to 
provide  themselves  with  a pocket-case  of  instruments,  as  all  ships 
bearing  medical  ofíicers,  and  naval  and  marine  barracks,  will  be 
supplied  with  surgical  instruments  at  the  public  cost  within  the 
next  three  years. 

The  total  number  of  ofíicers  and  men,  including  both  regulars 
and  reserves,  voted  for  1900—1901  is  155,000,  of  which  number  about 
40,000  belong  to  the  latter  category.  The  additions  to  the  regular 
perso7inel  are  thus  composed  : — 

220  Ofíicers. 

3,050  Petty  Ofíicers  and  Seamen. 

150  Engine-room  Staff. 

200  Miscellaneous. 

300  Marines. 

320  Apprentices  (Artisan  rating). 

4,240 

Mi\  G-oschen,  referring  to  this  increase,  said  : — “ Can  we  get 
them  ? We  can  get  them.  I asked  fox-  an  increase  last  year  of 
little  more  than  4000,  and  we  have  raised  them.  . . . Last  year  I 
said  X hoped  that  when  we  had  reached  110,000  we  might  stop,  but 
events  have  developed  fast.  The  action  of  other  countries  and  the 
general  needs  of  the  Service  have  been  such  that  we  have  been 
compelled  to  advance  to  the  present  figure.  I will  not  deny  that 
there  are  drawbacks  to  this  rapid  increase,  which  in  a few  years  has 
raised  a pevsonnel  from  65,000  to  115,000.” 

Two  thousand  five  hundred  and  eighty-five  recruits  were  i-aised 
for  the  Poyal  Marine  Corps  during  the  last  year,  the  wastage  of  the 
corps  during  the  twelve  months  amounting  to  2078  men. 

Two  new  classes  of  reserves  are  to  be  created,  one  to  be  composed 
of  seamen  who  have  taken  their  discharge  after  twelve  years’  Service, 
and  the  other  of  marines  who  have  taken  their  discharge  without 
pensión.  It  is  also  proposed  to  introduce  a short  Bill  enabling  the 
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Admiralty  to  cali  up  a certain  proportion  of  the  Roy  al  Naval  Reserve 
instead  of  the  wliole  nnmber  as  wonld  be  necessary  as  the  law  stands 
at  present.  The  following  are  the  resources  from  which  the  presen t 
reserves  can  be  drawn : — 28,000  Royal  Naval  Reserve,  9000  seamen- 
pensioners,  of  whoxn  4500  are  in  the  seamen-pensioners’  reserve,  and 
2800  marine  pensioners,  inaking  a total  of  40,000.  These,  with  the 
115,000  on  the  active  list,  give  a total  of  155,000,  of  whom,  if  the 
6000  boys  in  training  are  deducted,  there  remain  149,000  who  could 
be  called  upon  for  Service. 

In  regard  to  the  qnestion  of  organising  Colonial  Naval  Reserves 
some  discussion  has  taken  place  in  the  press  consequent  on  the 
publication  of  the  result  of  a conference  of  Colonial  Naval  Com- 
mandan ts  held  at  Melbourne.  The  following  quotation  from  Mr. 
Goschen’s  speech  on  February  26th  upon  the  estimates  appears  to  be 
a concise  summary  of  what  has  been  done  in  this  matter  up  to  the 
present  time  : — 

“ We  are  novv  inquiring  as  to  liow  wo  can  organise  Naval  Reserves  in  our  colonies. 
Tho  military  instinets  of  ilio  colonies  liavo  boen  so  dovelopcd  in  connection  with  the 
war  in  South  Africa  as  to  inspiro  us  with  the  hopo  tliat,  if  we  can  only  íiud  an  adequate 
systom  of  orgauisation,  we  sliall  be  able  to  get  a valuable  coutingent  for  our  Navy  from 
Australia,  Cañada,  and  elsewhere.  Rut  there  are  some  difficulties  in  the  way,  partly 
on  account  of  the  difierenoes  in  wages  in  the  colonies  and  partly  because  we  have  not 
got  tho  same  applianees  for  training  in  the  colonies  that  we  have  at  home.  The  térros 
which  would  have  to  be  given  to  the  Colonial  Reserve  would  be  so  much  higlior  than 
the  pay  of  tho  bluejackets  that  discontent  would  ariso  ; and,  on  tho  other  liaud,  if  we 
did  not  give  these  higlx  torma,  and  wo  required  the  men  to  uudergosix  montlis’  training, 
we  should  not  be  able  to  get  the  colonials.  That  is  a formidable  difficulty,  bnt  it  may 
l>e  possible  to  solve  it.  There  is  another  point.  It  would  be  difficult  to  get  a sea-going 
Reserve  for  Australia  at  all,  and,  therefore,  whether  the  Colonial  Reserve  will  be  a 
Naval  Reserve  or  a Reserve  for  coast-defence  is  a matter  for  fu  ture  consideratipn.  Rut 
I thought  it  better  to  suspend  negotiations  on  the  subjeot  un  til  federation  is  establishcd, 
as  it  would  be  better  to  organise  with  ono  authority  for  one  Naval  Reserve  than  to 
urrango  for  several  Reserves  witlifour  or  üve  distinct  Governments  in  Australia.  With 
•Cunada  we  are  more  advanced.  There  wages  are  not  so  bigh,  and  there  the  fishing 
industry  is  so  managed  that  it  may  be  agreeable  for  the  fishermen  to  be  employed  for 
a period  in  a man-of-war  during  the  time  the  fishing  is  closed.  They  have  asked  that 
we  should  reduce  the  time  of  training  from  six  to  four  months  in  aocordance  with  their 
local  oxigencies.  No  final  decisión  has  been  taken  in  the  matter,  but  I thought  it  my 
duty  to  tho  colonies  to  inform  the  House  of  the  interest  they  have  shown  in  this  attempt 
to  form  a Colonial  Naval  Reserve.” 

In  a letter  in  the  Times,  February  7th,  1900,  Lord.  Brassey 
•explained  the  steps  taken  in  the  Australian  colonies  towards  the 
enrolment  of  a Colonial  Reserve,  and  urged  that,  at  a favourable 
opportunity,  a conference  should  be  held  between  an  officer  repre- 
senting  the  Reserves  Office  at  home  and  naval  men  appointed  by  the 
Federal  Government. 
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The  Pkooress  or  Foreíon  N avies. 

The  progresó  of  naval  expansión  abroad  is  continuous,  and  tbe  Great 
Powers  are  showing  a tendency  to  rival  one  another  in  the  prepara- 
tion  of  shipbuilding  programmes  covering  extended  periods  of  time. 
The  desire  to  attain  a definite  constitution  for  the  fieets  is  strongly 
marked  both  in  Germany  and  France,  the  purpose  being  to  removí! 
from  the  political  sphere  and  from  the  wrangling  of  parliaments  those 
operations  whicli  are  related  to  National  Defence.  In  the  United 
States  the  progress  is  steady,  and  further  important  additions  to  the 
ileet  are  contení  plated  ; in  Russia  the  ships  of  the  programare  are 
being  pusked  forward  in  spite  of  many  disadvantages,  every  slip  being 
occupied  at-  lióme,  and  those  ships  which  are  being  built  in  foreign 
yards  are  advancing  rapidly ; and  in  .Tapan  the  completión  of  the 
scheme  of  Naval  Development  is  well  within  siglit.  In  regard 
generally  to  the  types  of  ships,  it  may  only  be  necessary  to  remarle 
in  this  place  tliat  the  improved  methods  of  making  armour,  enabling 
greater  protection  to  be  given  with  thinner  plates,  are  having  a marked 
effect  in  ship  construction.  The  question  of  type  in  the  battleship, 
liowever,  shows  no  sign  of  being  settled,  for  while  in  France  the 
tendency  appóaa'S  to  be  to  large  displacements,  contrary  to  recent 
indications  of  policy,  the  new  Italian  ships  are  intended  to  be  of 
modérate  displacement,  and  to  embody  the  elements  of  varions 
classes  of  ships,  uniting  the  general  character  of  the  battleship  with 
some  of  tlic  features  of  the  erniser. 

Frange. 

In  June,  1899,  there  was  another  change  in  the  holder  of  the  naval 
portfolio  in  Paris,  when  M.  de  Lanessan,  a .gentleman  who  had 
devoted  mucli  attention  to  naval  subjeets,  succeeded  M.  Úockróy. 
His  accession  to  office  brought  about  a new  direction  of  policy,  and 
ultimately  led  to  a definite  and  expanded  ship  building  programme, 
which  will  presently  be  described,  being  adopted  by  the  Government. 
Many  changes  were  made  in  the  central  administration  and  in  the 
constitution  of  the  naval  staff,  the’  chief  of  the  staff  being  given 
general  authority  and  responsibility  in  all  matters  relating  to  pre- 
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paration  for  war,  botli  in  regarcl  to  the  matériel  and  jpersonnel,  and  the 
officer  now  holding  tlie  important  post  is  Vice-Admiral  Bienaimé. 

JDuring  the  year  a iiumber  of  vessels  have  been  completed  for 
Service.  The  Charlemague  and  Gaulois  were  pi'actically  ready  at  the 
beginning  of  1899,  and  the  sister  ship  St.  Louis  has  entered  upon  her 
triáis.  The  first  trial  early  in  March,  1900,  was  considered  satisfactory, 
though  some  minor  clianges  were  necessary,  and  in  anotlier  pre- 
liminary  trial  a speed  of  17-61  knots  was  attained.  The  estimated 
speed  is  18  knots,  and  particulars  of  the  triáis  of  the  sister  ships  were 
given  in  the  JÍ-rmual  last  year.  The  third-class  cruiser  D’Estrées 
has  been  completed  at  Rochefort,  and  the  gunboat  Décidée  (launched 
in  1899),  with  the  destroyers  Dunois  and  La  Hire,  at  L’Orient.  Some 
particulars  of  the  triáis  of  torpedo  craft  will  be  found  below.  In  the 
prívate  yards  the  vessels  completed  were  the  commerce  destroyers 
Cháteaurenault  and  Guichen,  the  destróyer  ITallebarde,  and  a 
number  of  torpedo-boats. 

The  triáis  of  the  Guichen  gave  great,  satisfaction.  The  estimated 
horse-power  of  the  cruiser  is  23,000,  but  on  June  27th,  1899,  at  the 
lies  d’Hyéres,  with  18,500  I.H.P.  and  112  revolutions,  the  speed  was 
20  knots,  the  machinery  working  perfectly.  Afterwards  the  cruiser 
steamed  at  22  knots,  and  in  the  full  speed  trial,  a slight  modifica tion 
of  the  screws  having  been  made,  the  engines  during  a three  hours’ 
run  worlced  up  to  25,400  I.TT.P.  with  136  í'evolutions,  the  mean 
speed  being  23‘55  knots,  with  a eoal  consumption  of  T83  Ib.  per 
horse-power  per  hour.  The  boilcrs  are  on  the  Lagrafel  and  d’Allest 
principie,  and  the  machinery  was  constructed  at  St.  JDenis  by  the 
Chantiers  de  la  Eoire.  Fverything  worked  well  at  the  triáis.  The 
cruiser  proceeded  to  Bi'est  in  March,  1900,  to  join  the  Northern 
Squ  adron. 

The  sister  ship  Cháteaurenault,  which  was  built  by  the  Forges  et 
Chantiers  de  la  Méditerranée  at  La  Seyne,  was  also  under  trial  at 
Toulon  in  March,  1900.  The  machinery  differs  somewliat  from  that 
in  the  Guichen,  the  two  engines  which  drive  the  lateral  screws  being 
sido  by  side,  and  the  tliird,  for  the  middle  line  scrcw,  further  aft, 
while  the  boilers,  which  are  upon  the  Normand-Sigaudy  principie,  are 
forward  of  the  engines.  On  March  19th,  with  natural  draught,  the 
engines  developed  19,000  I.H.P.,  giving  a speed  of  22*7  knots  ; látex*, 
with  the  engines  working  at  21,600  I.H.P.,  the  speed  was  23T23 
knots.  The  contract  speed  is  23  knots  with  23,000  I.H.P. 

Two  battleships  have  been  launched — the;Sufíren  and  the  Henri  IV. 
The  former  took  the  water  at  Brest  on  July  25 th,  1899,  having 
been  only  6^  months  on  the  stocks.  The  ship,  however,  had  only 
been  advanced  sufíiciently  to  enable  her  to  be  launched,  and  the  time 
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occupied  is  no  real  inrlication  of  rapidity  of  construction.  The 
Suffren  has  becn  constructed  from  the  designs  of  TVT.  Thibandier,  and 
belongs  to  the  same  type  as  most  other  recent  French  battleships 
whicli  have  been  described  in  the  Naval  .Annual.  Generally  she 
resembles  the  Iéna,  but  is  somcwhat  larger,  her  displacement  being 
12,728  tons  as  compared  with  12,052.  She  is  thus  the  heavicst 
French  battleship  yet  afloat,  though  the  new  programme  provides  for 
vessels  of  still  greater  dimensions.  The  hull  is  protected  by  a 
complete  belt  of  Harveyed  Steel,  with  a máximum  thickness  of 
11 '8  in.,  which  rises  about  3 ft.  6 in.  above  the  water-line,  and 
above  this  extends  a belt  of  5T  in.  Harveyed  Steel,  having  a height  of 
6 ft.  6 in.  At  the  level  of  the  top  of  the  principal  belt  is  the  armour- 
deck,  2^  inches  thick,  with  a splinter-proof  deck  at  its  lower  edge, 
the  intermedíate  space  having  cellular  construction.  The  armament, 
which  is  something  more  power ful  in  secondary  guns  than  in  the  lena, 
is  entirely  protected,  including  the  ammunition  lioists,  while  in  the 
lena  and  Charlemagne  there  is  an  unprotected  space  below  some  of 
the  guns.  The  ordnance  of  the  SuíTren  is  of  the  1893—6  type.  The 
cost  of  the  ship  will  be  £1,180,000.  She  has  ISTiclausse  boilers. 

Henri  IV.  The  Henri  IV.,  which  was  launclied  at  Cherbourg  in  August,  aftei* 

having  been  in  lxand  twenty-ñve  months,  belongs  to  a special  type.* 
She  took  the  water  with  a displacement  of  4000  tons  towards  hei’ 
total  óf  aboxxt  9000.  She  was  designed  by  M.  Bertin,  and  it  is 
believed,  accorcling  to  the  Yachb,  that  if  she  should  px*ove  satisfactory, 
she  will  mark  the  point  of  departure  for  the  construction  of  a series 
of  ships.  The  length  is  354  ft.  4 in.,  beam  72  ft.  3 in.,  and  máximum 
draught  22  ft.  11  in.  The  peculiarity  of  the  ship  is  that  she 
í'esembles  the  ordihary  high  freeboard  type  at  the  bows,  but  from 
about  one-fourth  of  the  length  from  the  stem  and  abaft  she  í’esembles 
the  monitor  type.  The  proportion  of  length  to  beam  is  about  4 * 8 
to  1.  From  the  bows  the  superstructura  folio ws  the  outline  of 
the  hull  until  a width  of  some  46  ft.  is  at.tained,  and  from  that  point, 
on  both  sides  of  the  ship,  the  tojxsides,  rising  from  the  armour  deck, 
become  vertical  and  parallel  to  the  middlo  lino,  and  extend  to  the 
after  gun-turret,  turning  inward  as  thcy  approach  it.  On  each  side 
of  the  supersti-ucture  thei'e  is  thus  a low-freeboard  space  about 
13  ft.  wide,  as  well  as  the  entire  space  abaft  the  after  turret,  this 
low-freeboard  space  being  3 ft.  above  the  water-line.  The  citadel  is 
ainidships,  with  a quick-firer  at  each  angle,  and  before  and  abaft  it 
the  upper  works  are  narro wei*  to  admit  of  direct  fire  ahead  or  astern, 
and  form  anotlxer  stage  in  the  superstructure.  The  Henri  XV.  will 
oíler  a great  contrast  to  most  modera  French  vessels  from  the  fact 

* Gf.  Pl.  44,  Pt.  II. 
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that  hcr  structure  above  water  is  of  very  reduced  dimensions,  and 
that  the  target  she  will  present  to  an  enemy  will  be  smaller  tban  in 
tlie  case  oí’  any  otber  vessel  of  like  displacement.  Tbe  sbip  bas  an 
almost  complete  armour  belt  of  Harvoyed  Steel,  varying  in  tliickness 
frnm  7 in.  to  11  in.  It  terminatcs  in  a transverse  bulkliead  cióse  to 
tlie  after  extremity  of  the  sliip,  where  the  obliqnity  is  excessive,  and 
the  form  of  the  ship  abaft  it  is  of  thin  Steel  plates.  The  belt  rises 
to  the  heiglit  of  the  armour  deck,  wliich  has  a máximum  thickness  of 
2‘3  in.,  on  a plating  of  2 • in.  The  superstructure  and  the  redoubt 
amidships  are  protected  by  Iíarveyed  steel,  3^-  in.  to  4¿  in.,  including 
plating  at  the  back.  A notable  feature  of  the  ship  is  that  no  difficulty 
is  anticipated  to  arise  when  her  decks  are  flooded,  special  provisión 
being  made  for  the  water  passing  off  as  she  Stearns  aliead.  Exeeptional 
stability  is  assigned  to  her,  but  for  greater  security  there  is  a tbin 
steel  deck  below  the  armour  deck  descending  very  low  at  the  sidos, 
and  covering  the  machinery.  The  heaviest  guns  are  two  of 
10’8-in.,  severally  in  liooded  in  turrets  forward  and  abaft,  which  are 
protected  by  9*4  in.  of  Ttarveyed  steel  at  the  base,  and  of  11'8  in. 
in  the  parts  which  revolve.  The  turrets  are  to  be  worlced  by 
electricity.  The  turret  forward  rises  high  above  the  watei*,  and, 
though  the  base  is  protected,  there  would  appear  to  be  some  danger 
of  the  turret  falling  over,  owing  to  the  pillar-like  character  of 
the  structure  if  the  ship  should  be  seriously  damaged  below. 

Above  the  after  turret  and  a little  further  forward  is  anotlier 
turret  for  a 5 • 5-in.  Q.-F.  Four  other  guns  of  the  latter  calibre 

are  to  be  placed  at  the  angles  of  the  redoubt,  and  apparently 
two  others  in  positions  not  determined,  while  twelve  l*8-in.  Q.-F. 

\vrill  be  on  the  supei’structure.  Thi*ee  • engines,  driving  as  many 
screws,  will  develop  12,000  horse-power,  and  be  supplied  by  ISTiclausse 
boilers,  and  are  intended  to  give  a speed  of  17  knots.  The  normal 
coal  supply  will  be  725  tons,  though  1100  tons  can  be  stowed  on 
board.  The  whole  of  the  machinery  has  bcen  made  at  the  Iudret 
works. 

The  armoured  cruiser  Jeanne  d’Arc  was  launched  at  Toulon  on  jeaimu 
June  8tli,  and  is  a vessel  of  important  chai’actei',  though  of  much  d’Arc. 
debated  qualities.  Although  on  paper  she  may  look  better  than  the 
Powerful  or  the  Diadein,  there  is  no  certainty  that  she  presents  a 
satisfactory  unión  of  qualities.  The  French  have  a high  opinión  of 
her,  and  a writer  in  the  Yaclit  has  expressed  himself  in  the  following 
terins  : “ A comparison  between  the  Jeanne  d’Arc  and  vessels  of 

the  Powerful  and  Eiadem  classes  shows  that  the  English  are  less 
ingenious  than  ourselves  m the  matter  of  naval  eonstruction.  To 
lcnow  how  to  unite  a powerful  armament  with  sufficient  protection 
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and  higli  sj>eed  upon  a small  displaccment,  is  a veritable  tour  de  forcé , 
and  from  this  point  of  view  it  cannot  be  denied  t-hat  the  Jeanne 
d’ Are,  notwitlistanding  her  defeets,  is  a chef  d' ceuvre  of  naval  archi- 
tecture.”  In  comparison  wibh  armoured  cruisers  of  the  Drake  class 
she  is  distinctly  inferior  in  armament  and  protection.  She  was  laid 
down  in  April,  1896.  Her  dimensions  are  : displacement,  11,329  tons  ; 
length,  477  ft.  2 in.  ; beam,  63  ft.  8 in.  ; mean  draught,  26  ft.  7 in.  At 
the  water-line  is  a narro w belt  of  steel  6 in.  to  3 in.  thiek,  running 
from  end  to  end,  and  above  this  another  belt  from  3 • 2 in.  to  2 in. 
thiek.  The  whole  bows  of  the  ship  to  the  height  of  the  upper  deck 
are  encased  in  3-in.  steel,  so  that  she  is  well  adapted  for  end-on 
action.  liight  ahead  she  brings  to  bear  eight  5 * 5-in.  Q.-F.  and 
one  7 • 6-in.  It  is  open  to  question  whether  they  could  all  be  dis- 
charged.  Her  armament  will  comprise  two  7 • 6-in.  guns,  singly  in 
turrets  forward  and  abaft,  eight  5 * 5-in.  Q.-F.  (four  on  each  side,  two 
being  in  sponsons),  ten  3 * 9-in.  Q.-F.,  sixteen  3-pr.  Q.-F.,  eight 
1-pr.  Q.-F.,  two  Maxims,  and  two  submerged  torpedo-tubes.  The 
coal  capacity  is  calculated  to  give  a range  of  13,500  miles  at 
10  knots,  and  her  complement  will  number  626.  The  ship  is  well 
advaneed,  and  ought  to  be  completed  for  sea  in  1901. 

Three  other  important  cruisers,  the  Amiral  de  Gueydon  and 
Montcalm,  sister  ships  of  9517  tons,  and  the  IDupleix,  an  armoured 
cruiser  of  a smaller  class,  have  also  been  launched.  The  Amiral  de 
Gueydon  took  the  water  at  Lorient  on  September  20th,  1899,  and  the 
Montcalm  on  March  28th,  1900,  at  the  yard  of  the  Forges  et 
Chantiers  de  la  Méditcrranóc  at  La  Scyne.  Both  ships  were 
designed  by  M.  Bcrtin,  and  may  be  described  as  smaller  Jeanne 
d’Arcs.  They  are  459  ft.  long,  with  63  ft.  8 in.  beam,  and  24  ft. 
7 in.  draught.  Protection  is*  given  by  a 6-in.  Harveyed  steel  belt, 
surmounted  by  thinner  plating,  with  a máximum  thickness  of  3£  in., 
and  armoured  and  splinter  proof  decks.  Two  7*  6-in.  guns  are  in 
turrets  singly  forward  and  abafu,  and  eight  6‘4-in.  Q.-F.  in  protected 
casemates  on  each  side,  four  3 • 9-in.  Q.-F.  with  semi-circular  shields 
on  the  spar  deck,  and  twenty-two  smaller  guns  on  the  super- 
structure.  The  speed  is  to  be  21  knots,  and  the  range  of  action  to 
exceed  10,000  miles  at  10  knots.  The  Amiral  de  Gueydon  is  provided 
with  Niclausse  boilers,  and  the  Montcalm  with  boilers  of  the  Normand- 
Sigaudy  type.  The  Dupetit-Thouars,  building  at  Toulon,  is  a sister 
ship. 

The  Dupleix,  which  was  launched  at  Bochefort  on  March  28th, 
1900,  is  an  armoured  cruiser  also  designed  by  M.  Bertin,  and, 
generally  speaking,  of  the  same  class,  though  smaller,  the  displacement 
being  7700  tons.  The  cruiser  has  twenty-four  Belleville  boilers. 
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intendecl  to  giVe  a speed  of  21  knots.  Two  cruisers  of  the  same 
class,  Desaix  and  KLléber,  are  building  respectively  at  St.  Nazaire 
and  Bordeaux. 

Two  other  cruisers  llave  been  launched  since  the  last  appearance 
of  the  ^Lnn'ucU — the  J urien  de  la  Gra  viere  at  Lorient,  and  the  Internet 
at  the  Ohantiers  de  la  Gironde,  Bordeaux.  The  former  is  a second- 
class  sheathed  cruiser  of  5605  tons,  and  is  a reproduction  on  a smaller 
scale  of  the  commerce-destroyer  Guichen,  with  a speed  of  23  knots, 
at  a smaller  range  of  action.  She  will  be  more  heavily  armed, 
having  eight  6'4-in.  Q.-F.  as  com  pared  with  two  6*  4-in.  and 

six  5*5-in.in  the  other  cruiser.  The  Infernet  is  a third-class  sheathed 
cruiser  of  2452  tons,  intended  to  steam  at  20*5  knots,  and  having 
an  arma  me  nt  of  two  5 • o.-in.,  four  3 * 9-in.,  and  eight  1 • 8-in.  quick-firers. 
She  has  Norman d water- tube  boilers,  and  was  launched  on  September 
7th,  with  all  her  maehinery  on  board. 

It  may  be  useful  at  this  point  to  tabúlate  the  displaeement  and 
armament  of  the  new  French  armourcd  cruisers  subsequent  to  the 
Jeanne  d’Arc,  in  order  to  show  the  development  and  vari  at  i oh  of 
type. 


Vessel. 

Displaeement. 

Armament. 

Montculm,  Grueydon,  Dupetit-Tliouars 
Desaix,  Kléher,  Dupleix  .... 

Cond<5,  Sully,  Gloire 

Marseillaise,  Amiral  Aube  .... 
O 11.  C 12,  O 13 

9,517 

7,700 

10,000 

10,014 

12,116 

(2  7*  6-in.  ; 8 6'4-in.  ; 4 3 '9-in.  ; 
\ 22  smaller. 

1 0 6 * 4-in. ; 16  smaller. 
f2  7*6-in.  ; S 6‘1-in.  ; 6 3 '9-in.; 
\ 22  smaller. 

( 2 7 • 6-in.  ; 8 6 • 4-in.  ; 6 3 • 9-in.  ; 
\ 26  smaller. 

1 7 • 6-in. ; 16  6 * 1-in.  ; 21  smaller. 

The  Sully,  which  has  been  put  in  hand  at  JL»a  Seyne,  has  the 
advantage  of  mueh  botter  protección  than  the  Montcalm  type,  four 
of  the  6‘4-in.  guns  being  in  turre ts  and  the  others  in  armoured 
casemates  all  united  to  the  sido  plates.  The  Marseillaise  and 
Amiral  Aube  (C  9 and  C 10),  in  an  early  stage  of  construction  at 
Brest,  are  improvements  on  the  same  type,  adding  two  2*5-in.  guns 
to  the  secondary  armament.  The  three  other  cruisers  belong  to  the 
new  programme,  and  the  Y cicht  gives  the  following  description  : 
displaeement,  12,416  tons  ; length,  474  ft. ; beam,  71  ft.  ; total  horse- 
power  of  the  three  engines,  24,000  ; sjieed,  21  knots  ; effective 
range,  10,000  miles  at  10  knots.  Armament,  four  guns  of  7*6-in., 
sixteen  of  6 * 4-in.,  twenty  of  1 * 8-in.,  four  of  1 * 4-in.,  and  five_  torpedo- 
tubes,  two  to  be  submerged.  The  cruisers  will  cost  about  £1,170,000 
each,  which  exceeds  the  cost  of  recent  French  battleships. 
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Two  gunboats  were  also  launched  in  1899  in  French  yarda — the 
Décidée  at  Lorien t,  since  completed,  and  the  Zé lee  at  L'.ochefort. 
Both  are  of  the  Surprise  type,  displacement  about  645  tona,  and 
have  an  armameut  of  ten  quick-firers,  the  largest  guns  being  two 
3*9-in.  These  are  slow-speed  vessels  (13  knots),  with  Niclausse 
boilers  and  engines  of  1000  LH.P. 

Much  attention  was  directed  in  February,  1900  to  the  launch  of 
the  shallow-draught  river  gunboats  Argus  and  Vigilante,  built  for  the 
French  Government  by  Mesara.  Thornycroft  at  Chiswick.  The 
dimensions  are:  displacement,  122  tons ; length,  145  ft.  ; beam, 

24  ft.  ; draught,  2 ft.  ; the  engines  are  of  550  I.II.P.,  and  the  contract 
speed  is  13  knots,  with  80  tons  coal  capacity.  The  boats  have  been 
compared  with  the  Woodcock  and  Woodlark,  which  were  also  built 
at  Chiswick,  but  the  French  boats  are  better  armed — one  12-pr.  and 
five  6-prs.,  as  compared  with  two  6-prs.  and  four  rifle-calibre  Maxims. 
The  Vigilante,  on  an  official  trial  of  two  hours’  duration  with  a full 
load  on  board,  attained  a speed  of  13  • 25  knots,  and  the  Argus  of 
13  4 knots.  The  boats  are  in  tended  for  China. 

There  has  been  much  activity  in  the  matter  of  torpedo  craft. 
The  Durandai,  destróyer,  attained  a speed  of  27*42  knots  at 
Cherbourg  in  May,  1899,  26  knots  being  the  contract,  while  the 
Hallebarde  of  the  same  class  steamed  at  27*2  on  her  official  triáis  in 
July.  The  Dunois  and  La  Hire  torpedo  gunboats  have  given  great 
satisfaction  at  their  triáis.  The  destroyers  Fauconneau,  Pique,  and 
Framée  have  been  launched,  and  four  of  the  same  class,  the  Pertuisane, 
Escopette,  Flamberge,  and  Eapiere,  have  been  put  in  hand  at  Poche- 
fort.  A number  of  first-class  torpedo-boats  have  been  completed. 

The  great  attention  which  is  being  paid  in  France  to  submarine 
navigation  may  render  interesting  the  following  account  of  the 
submarine  or  submersible  boat,  Narval,  which  has  been  undergoing 
triáis  at  Cherbourg.  She  is  the  latest  of  the  class,  and  great 
hopes  have  been  entertained  of  her  success.  The  cliief  eharacteristic 
of  the  boat  is  that  she  navigates  by  steam  on  the  surface,  and  by 
means  of  electricity  below  water.  She  was  designed  by  M.  Laubeuf, 
who  won  a gold  medal  in  a competition  opened  by  the  Minister  of 
Marine  in  1897.  The  following  are  her  dimensions  : displacement, 
106  tons  ; length,  111  ft.  6 in.  ; extreme  beam,  12  ft.  4 in.  In  the 
original  project,  the  boat  was  to  have  been  propelled  on  the  surface  by 
steam  machinery  of  300  I.H.P.,  the  stoking  being  with  compressed 
coal,  but  it  was  afterwards  decided  to  supply  liquid  fuel,  and  finally 
an  engine  of  250  I.II.P.,  constructed  by  MM.  13rulé,  was  adopted,  with 
multi tubular  boilers  on  the  System  of  M.  Adolphe  Seigle,  having  five 
injectors  for  stoking  with  heavy  petroleum.  This  machinery  is 
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placed  near  tlie  centre  of  the  boat,  while  the  electric  gear,  in  regard 
to  wbicli  there  is  nothing  special  to  note,  is  further  aft.  Tlie  accumu- 
- lators  are  on  the  “Fulmen”  systein.  The  following  are  details  of 
the  speed  and  range  of  the  boat  : on  the  surface,  252  miles  at  a 

speed  of  11  knots  with  23  hours’  duration,  or  .624  miles  at  eight 
knots  with  78  hours’  duration  ; submerged,  25  miles  at  eight  knots, 
72  miles  at  five  knots.  It  deserves  to  be  noted  that  when  navigating 
upon  the  surface,  the  petroleum  motor  will  drive  dynamos  and 
rceharge  the  accumulators,  thus  extending  the  range.  The  hull  of 
the  boat  has  a particular  character,  being  double.  The  inner  plating 
Ls  thicker  thau  the  outer,  and  in  the  intervening  space  sea  water 
circulares  freely,  the  purpose  being  to  offer  greater  resistance  to 
proyectiles.  In  general  form  the  boat  resembles  an  ordinary  torpedo- 
boat.  Iluring  the  early  triáis  some  difficulty  occurred,  either  through 
the  electric  accumulators  or  through  the  want  of  sub-division 
between  the  two  shells  of  the  boat,  and  some  changes  were  effected. 
The  Narval  has  an  armoured  conning  tower,  from  which  a telescopio 
funnel  j>rojects,  and  when  it  is  intended  to  plunge  the  funnel  is 
withdrawn  and  the  aperture  made  water-tight.  The  plunge  is  effected 
by  means  of  two  pairs  of  horizontal  rudders  operated  by  a liand 
mechanism.  The  armament  consis ts  of  four  Whitehead  torpedoes, 
and  there  are  two  IDrzewiecki  torpedo-tubes  on  each  side  and 
towards  the  upper  part  of  the  boat,  which  launch  the  torpedoes  in 
the  direction  of  the  beam. 

Ovving  to  the  faults  developed  in  the  Narval,  work  on  the  Sircne 
and  Tritón,  which  are  of  the  same  class,  was  suspended  at  Cherbourg, 
and  there  will  be  no  effort  to  multiply  vessels  of  the  type  until 
entirely  conclusive  results  liave  been  obtained  from  the  triáis  of  the 
Narval.  The  plans  of  four  boats  which  are  to  be  built  at  Rocliefort, 
and  to  be  named  F arfadet.  Ciñóme,  Korrigan,  and  Lutin,  have  been 
prepared  by  M.  Maugras,  first-class  naval  engineer,  and  the  design 
differs  from  that  of  the  Narval.  The  Morse  is  another  submarine 
boat  of  older  type,  launched  at  Cherbourg. 

The  Naval  Estimates  prepared  for  1900  and  the  shipbuilding 
programme  presented  with  them  caused  considerable  discussion,  and 
the  plans  of  the  Minister  were  opposed  by  the  JBudget  Committee. 
The  Government,  therefore,  with  the  view  of  putting  an  end  to  the 
instability  which  liad  characteiásed  the  naval  policy  of  France, 
presented  to  the  Chamber  in  January,  1900,  a programme  of  naval 
expansión  covering  a series  of  years,  accompanied  by  a remarkable 
memorándum.  The  plan  had  been  elaborated  by  the  Superior 
Council  of  the  Navy,  adopted  after  long  deliberation  by  the  Cabinet, 
and  included  a shipbuilding  programme  extending  to  the  year  1907. 
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The  explanatory  statement  opens  with  the  remark  that  however 
desirous  France  may  be  for  peace,  she  cannot  forget  the  lessons  of 
history.  The  programme  instituted  after  1870,  and  shaped  afresh  in 
1896  and  1898,  has  been  repeatedly  modified  and  has  not  yet  been 
completed.  “ The  government  considers  that  it  is  indispensable  to  do 
away  with  such  errors,  and  to  lay  down  in  definite  form  what  should 
be  the  organisation  of  ,the  navy,  adapting  it,  like  that  of  the  army,  to 
the  needs  of  defence  on  the  one  hand  and  to  the  resources  in  men  and 
.money  on  the  other.”  It  is  not  to  be  denied,  says  the  Minister, 
that  owing  to  the  fluctuations  in  the  directive  idea  a nuniber  of 
ships  are  unequal  to  the  duties  for  which  they  have  been  built. 
It  is  therefore  higlily  important  that  the  programme  of  naval  con- 
struction  should  be  voted  once  for  all  in  order  that  the  number  and 
types  of  ships  may  not  be  continually  discussed,  and  that  the  private 
yards  and  those  of  the  State  may  not  fmd  the  programme  subjected 
to  annual  modifieation  with  disastrous  results  upon  the  progress  of 
naval  construction. 

It  should  be  remárked  that  the  new  programme  is  only  part  of  a 
large  scheme  dealing  with  national  defence.  The  defences  of  the 
coasts  and  ports  are  to  be  reorganised  and  completed  ; the  dockyards 
and  naval  establishments  in  France,  Algeria,  and  Tunis  are  to  be 
improved  and  developjed  ; and  provisión  is  to  be  made  for  organising 
naval  bases  abroad  and  adequate  defences  for  the  colonies. 

The  official  view  as  to  the  constitution  of  the  fleet  is  as  follows  : 
twenty-eiglit  battleships  (four  squadrons  of  six  battleslxips  each,  and 
four  others  as  reliefs)  ; twenty-four  armoured  cruisers  (forming  eight 
divisions  each  of  three  vessels)  ; fifty-two  destroyers  or  torpedo  gun- 
boats  ; 263  torpedo-boats  ; and  thirty -eight  submarino  or  submer- 
sible  vessels.  Hedueting  from  this  list  those  which  have  been 
completed  or  were  in  hand  on  January  lst,  1900,  there  remain  to  be 
constructed  under  the  programme  : 

Six  battleships.  Twenty-eight  destroyers. 

Five  armoured  cruisers.  112  torpedo  boats. 

Twenty-six  submarine  boats. 

All  these  vessels  are  intended  for  European  waters,  and  the  local 
defence  of  the  colonies  is  to  be  en tr usted  to  various  protected  cruisers, 
gradually  to  be  i'eplaced  by  more  powerful  vessels.  The  memorándum 
proceeds  to  discuss  the  financial  aspect  of  the  question,  and  points 
out  that  in  1905,  of  the  ships  now  remaining  to  be  constructed 
tp  complete  the  programme,  two  battleships,  three  cruisers,  twenty 
destroyers,  seventy-six  torpedo-boats  and  twenty-six  submarine  boat3 
would  be  ready. 
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The  Minister  then  discusses  at  some  length  the  question  of  types, 
and  insists  upon  the  iinpossibility  of  combining  in  any  vessel  in  au 
adeqnate  degree  the  requirements  of  armament,  protection,  range  of 
action,  and  speed.  The  ship  is  a compromiso,  and  “ scientiílc 
minds  bow  befo  re  the  necessity  which  is  imposed  upon  all  navies 
of  póssessing  at  once  ships  powerful  in  artillery  and  well  pro- 
tected  against  gun  fire,  but  without  great  speed  or  the  ability  to 
cover  great  distances,  and  also  other  vessels  in  which  the  gun  power 
and  protection  are  less,  but  the  speed  and  range  of  action  very  con- 
siderable.” The  Minister  goes  on  to  argüe  tliat  even  those  officers 
who  extol  so  loudly  the  advantages  of  the  guerra  de  eourse  will  still 
find  battleships  necessary  to  facilitate  the  issue  and  return  of  the 
cruisers  by  diversions  against  the  blockading  line.  “ In  a word,  they 
will  cleraand  battleships  if  only  to  protect  the  cruisers  and  to  make 
their  action  efficacious.”  Many  arguments  are  offered  against  the 
dangerous  idea  tliat  armoured  cruisers  can  replace  battleships. 

The  new  type  of  battlesliip  has  been  designed  by  M.  Bertin  and 
adopted  by  the  Board  of  Constrnction  and  the  staff  after  long 
deliberation,  in  order  to  give  satisfaction  to  the  many  criticisms  formu- 
lated  by  admiráis  in  command  relating  to  the  insufficient  armament 
and  protection  of  the  existing  battleshix>s  coxnpared  witli  those  possessed 
by  foreign  Powers  ; and  the  example  of  England,  Russia,  Japan,  the 
United  States,  and  G-ermany  is  cited  in  support  of  the  design.  The 
governraent  has  no  hesitation  in  presenting  to  the  legislature  this 
new  type  of  battleship  of  14,865  tons,  with  a cruiser  of  12,600  tons. 
“ Owing  to  the  increase  of  displacement  the  battleship  of  14,865  tons 
unitcs  qualities  of  speed,  range  of  action,  protection  and  armament 
which  are  not  found  in  any  of  our  existing  battleships,  ñor  in  an 
equal  degree  in  the  most  recent  British  ships.  The  speed  is  to  be 
18  knots,  and  to  be  an  actual  speed,  but  may  be  exceeded,  as  in  the 
case  of  most  of  the  vessels  designed  by  M!.  Bertin.  The  new  ship 
may  defy  every  similar  vessel  of  foreign  navies,  and  the  range  of 
action  (4000  miles)  is  sufficient  for  a battleship.  The  type  is 
reinarkable  above  all  in  the  matter  of  protection  and  armament.  The 
side  armour  of  Hai’veyed  steel  11*8  inches  thick  will  rise  8 feet  abó  ve 
tlie  watex*,  extend  froin  stem  to  stei'n,  and  be  corupleted  by  4-in. 
protection  enveloping  the  whole  of  the  bows.  The  principal  arma- 
ment will  consist  of  four  12-in.  guns  coupled  in  turrets  forward  and  aft, 
the  turrets  pi-otected  by  12  inches  of  steel,  while  the  secondary  arma- 
ment will  compi’ise  eighteen  6 * 4-in.  guns,  nine  on  each  side,  of  which 
twelve  will  be  coupled  in  armoured  turrets  and  six  in  armoured  case- 
mates,  their  bases  united  to  the  side  armour.  With  such  arrange- 
ments  this  battleship  will  be  the  most  formidable  engine  of  war 
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which  has  been  constructed  for  any  navy.  If,  as  reason  and 
experience  indicate,  victory  falls  in  battle  to  the  ship  which  can  con- 
tinué her  gun-fire  the  longest,  our  new  battleship  should  be  superior 
to  all  similar  vessels  in  other  navies,  since  none  are  better  protected, 
better  armed,  or  more  rapid.  The  cruiser  of  about  12,600  tons  which 
appears  in  the  programme  is  also  the  work  of  M.  Bertin.  She 
deserves,  as  an  armoured  cruiser,  the  greatest  praise,  for  she  will  be 
capable  of  fighting  against  the  most  powerful  analogous  vessels  in 
foreign  navies.  The  effeetive  spced  is  22  knots,  that  is  to  say,  the 
indicated  liorse-power  will  probably  be  almost  equal  to  the  British 
cruisers  of  the  Drake  type,  thougli  the  nominal  speed  of  these  is  23 
knots.  The  armament  is  very  powerful  aud  very  well  protected,  and 
the  range  of  action  is  such  that  the  vessel  may  undertake  all  the 
operations  required  of  vessels  of  the  class.” 

The  programme  concludes  with  an  account  of  the  torpedo-boats, 
and  with  the  remark  that,  in  a ñeet  scientifically  organised,  íive 
classes  of  vessels  should  be  found — battleships  for  the  offensive 
defence  of  the  territory  against  the  battleships  and  cruisers  of  the 
euemy,  to  give  support  to  the  vessels  empldyed  in  commerce 
destroying,  to  make  diversions  against  blockading  squadrons,  and  to 
go  into  action  when  favourable  circumstances  occur ; armoured 
cruisers  to  chase  the  enemy’s  protected  and  auxiliary  cruisers,  for 
raids  against  the  enemy’s  coasts  and  ports,  for  scouting,  and  the 
destruction  of  the  destroyers  and  scouts  of  the  adversary  ; and  the 
tliree  classes  of  destroyers,  torpedo-boats,  and  submarine  boats  for 
the  defence  of  the  ports  and  squadrons  and  for  offensive  operations. 

The  Parliamentary  Naval  Cominittee  proposes  to  reduce  the 
period  covered  by  the  programme  by  one  year. 


Gekmany. 

The  opening  of  the  year  1900  was  made  remarkable  by  the 
presentation  to  the  Beichstag  of  a new  shipbuilding  programme  of 
extended  duration.  The  Germán  Navy  Law  of  April  lOth,  1898, 
had  been  found  insufficient,  though  when  it  was  presented  it  was 
supposed  to  be  invested  with  something  of  definitive  character.  The 
new  scheme,  which  was  adopted  by  the  Federal  Council,  was  laid 
before  the  Beichstag  witli  an  important  explanatory  memorándum 
(given  almost  in  full  in  Part  IV.),  which  begins  by  declaring  that  the 
protection  of  national  interests  and  especially  of  foreign  commerce  is 
a vital  question.  “ For  this  purposc  the  Germán  Empire  requires 
peace — not  only  upon  land,  but  upon  the  sea — not,  liowever,  peace  at 
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any  price  but  peace  with  honour.”  The  memorándum  expounds 
certain  naval  principies  which  are  familiar  in  tliis  country.  A war 
touching  commercial  interests  is  likely  to  last  long,  and  will  last 
longer  aceording  to  the  object  of  the  superior  enemy.  To  that  enemy 
such  a war  miglit  cost  little  comparatively,  but  if  it  proved  unfortu- 
nate  for  Germany  it  would  result  in  the  destruction  of  lier  maritime 
commercc  and  perhaps  of  her  colonies,  and  a commerce  destroyea 
requires  long  to  recover.  Again,  the  result  of  a naval  engagement 
would  be  to  disable  many  ships,  but  the  strongor  adversary  would  be 
possessed  of  other  forces  ; and  therefore,  though  the  fleet  now  ready 
and  in  hand  might  render  a blockade  difficult,  it  would  be  powerless 
to  prevent  it. 

It  is  unnecessary  to  describe  the  details  of  the  measure  here, 
because  the  essential  portions  and  many  details  are  given  elsewhere. 

The  fleet  necessary  to  Germany,  we  are  told,  must  have  the 
tactical  formation  of  two  double  squadrons  of  efflcient  battleships, 
with  the  essential  auxiliarles  of  cruisers  and  torpedo-boats,  and  the 
second  double  squadron  or  fleet  is  to  have  the  same  constitution  as 
that  adopted  for  the  first  under  the  law  of  1898.  The  first  fleet  is  to- 
consist  of  the  most  modera  vessels,  in  order  that  it  may  be  a “ school 
for  tactical  training,”  and  be  always  ready  for  an  outbreak  of' 
liostilities,  while  the  second  fleet  may  consist  of  the  older  vessels,  not. 
all  of  which  will  be  kept  continuously  in  commission.*  Although- 
the  fleet  in  contemplation  is  for  employment  in  home  waters,  it  is. 
evidently  intended  to  increase  the  number  of  ships  abroad,  and' 
reference  is  made  to  the  occupation  of  ICiao-chau  and  to  the  marease 
of  foreign  commerce.  The  last  matter  is  enforced  in  an  appendix 
to  the  programme,  wherein  the  development  of  Germán  maritime 
interests  and  affairs  is  expounded  under  the  headings  of  the 
marease  of  population  at  home  and  in  the  colonies,  the  development 
of  commerce  at  sea  and  of  Germán  shipping,  the  expansión  of  the. 
shipbuilding  industry,  the  enlargement  and  increase  of  harbours,  the- 
magnitude  of  the  Germán  fisheriés,  the  protection  of  cables,  and  the: 
growth  and  development  of  the  colonies  generally. 

The  Germán  Government  certainly  takes  a long  look  ahead,  for- 
the  íinancial  provisión  extends  to  the  year  1916,  and  the  ships  will  not. 
tlien  have  all  been  completed.  Wlien  the  Navy  Law  of  1898  was 
adopted,  a plan  was  laid  down  for  determining  the  obsolesccnce  of 
warships,  which  was  rcally  at  the  base  of  the  building  programme, 

* The  following  is  the  proposed  organisaiion  : — Active  fleet,  one  flagship ; two 
squadrons,  eaoh  comprising  oight  battleships  ; four  divisions,  each  of  four  cruisers;  four 
torpedo  flotillas  (eight  divisions),  comprising  forty  boats  in  all.  Reserve  fleet- — the 
samo  coustitution,  but  in  regular  commission  only  four  battleshijis  of  each  squadron, 
two  divisions  of  oruisere,  and  eight  torpedo-boats  (being  ono  of  oaoh  torpedo  división). 
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and  under  thisschemeit  is  estimated  tliat  by  the  year  1917  seventeen 
battleships  and  coast-defence  vessels,  ten  first  and  second-class  cruisers, 
twenty-nine  tliird-class  cruisers  and  gunboats,  and  twelve  división s of 
varióos  torpedo-boats  will  have  become  obsolete.  In  the  list  of  ships 
thus  to  be  condenmed  are  the  foor  ships  of  the  Brandenburg  class, 
the  new  armoured  cruiser  Füvst  Bismarck,  the  vessels  of  the  Hertha 
class,  and  some  sinall  cruisers  which  have  not  yet  been  built,  and  are 
indicated  by  letters  only.  The  four  ships  of  the  Sachsen  class,  with 
the  Kónig  Wilhelm,  Kaiser,  and  Deutschland,  will  disappear  froni 
the  active  list  in  1901,  but  after  tliat  date  there  will  only  be  three 
condeninations  up  to  the  year  1914,  when  the  now  modern  ships  will 
begin  to  disappear  froin  the  list.  As  tliese  vessels  become  obsolete 
others  are  to  be  laid  down  to  talce  their  places,  so  that  the  fleet  should 
always  remain  of  the  strengtli  designed. 

Of  the  battleships  of  the  older  programme,  “ A ” is  in  hand  at 
Schichau’s  yard,  Danzig,  Kaiser  Karl  der  Grosse  (“  B ”)  is  completing 
afloat  at  Hamburg  (Blohm  and  Voss),  “ C ” is  building  at  Wilhelms- 
haven,  “ D ” at  Kiel,  “ E ” at  the  Germania  yard,  Kiel,  “ E ” at  the 
Vulcan  yard,  Bredow,  near  Stettin,  and  “ G ” has  yet  to  be  put  in 
hand. 

Two  battleships  have  been  launched  since  the  last  publication  of 
the  JÍnnucd — the  Kaiser  Wilhelm  der  Grosse,  on  June  lst,  1899,  at  the 
Germania  yard,  Gaarden,  near  Kiel,  and  the  Kaiser  Karl  der  Grosse 
(B),  at  the  yard  of  Messrs.  Blohm  and  Voss,  Ilambu'rg.  Botli  are 
sister  ships  of  the  Kaiser  Friedi'ich  III.,  and  the  folio wing  are 
particulars  of  the  former,  which  has  been  built  to  replace  the  oíd 
Kónig  Wilhelm:  Eisplacement,  11,000  tons  ; lengtli,  377  ft.  4 in.  ; 
beam  of,  65  ft.  8 in.  ; mean  draught  of,  25  ft.  8 in.  The  vessel  has 
three  triple-expansión  engines  in  completcly  scparated  water-tiglit 
compartments,  driving  as  many  screws  and  developing  13,000  horse- 
power,  calculated  to  give  a speed  of  18  knots.  The  water-tube  boilers 
are  on  the  Schulz  system.  The  normal  coal  capacity  is  650  tons,  which 
can,  however,  be  increased  to  1000  tons.  The  protection  consists  of 
an  armour-belt  of  Ilarvcyed  nickel  Steel,  6 ft.  8 in.  in  width,  with  a 
thickness  of  from  6 to  12  in.  along  the  forward  four-fifths  of  the 
vessel.  The  stern  scction  is,  for  the  sake  of  lightness,  only  protected 
by  a 3-in.  curved  armour-deck.  The  two  turrets  for  the  large  guns 
have  10-in.  armour  plating,  and  the  turrets  and  casemates  for  the 
5 * 9-in.  guns  have  6-in.  armour.  The  conning  tower  has  a shield 
with  a thickness  of  from  4 in.  to  10  in.  The  armament  consists  of 
four  long  9‘4-in.  guns  in  revolving  turrets,  twelve  5 ■ 9-in.  Q.-F, 

guns  in  armoured  casemates,  six  of  the  same  calibre  in  revolving 
turrets,  twelve  3 '3-in.  Q.-F.,  twelve  l*4-in.,  and  eight  machine  guns. 
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Tho  torpedo  armament  is  to  consist  of  one  21-in.  submerged  bow- 
tube,  four  18-in.  submerged  broadside  tubes,  and  one  18-in.  over- 
water  stern-tube.  The  newer  ships  have  somewhat  larger  dimensions, 
displacing  11,700  tons,  as  may  be  seen  in  the  tablea,  where  tlie 
particulars  given  ai’e  those  of  “ F,”  building  at  Stettin. 

The  armoured  cruiscra  “ A ” and  “ B ” are  of  a type  new  to  the 
Germán  ÜSTavy,  being  smaller  than  the  Fürst  Bismarck — 8868  tons  as 
compared  with  10,650  tons,  two  9’ 4-in.  guns  instead  of  four,  and  ten 
5 * 9-in.  instead  of  twelve.  On  the  other  hand,  the  smaller  cruisers, 
are  to  have  20*5  knots  as  compared  with  19.  “A,”  which  has 

received  the  ñame  of  Prinz  TTeinrich,  has  been  launched  at  Kiel.  Iíer 
length  is  396  ft.,  and  beam  64  ft.  3 in.  The  belt  is  of  4-in.  nickel 
steel  and  rúas  the  whole  length  of  the  ship,  reaching  also  to  the 
height  of  the  battery.  The  deck  protection  valúes  froin  2 in.  in 
thickness  to  2$  in.  There  are  to  be  three  engines  of  vertical  triple- 
expansión  type,  supplied  by  fourteen  Dürr  boilers,  developing 
15,000  horse-power  and  giving  the  ship  a speed  of  20*5  knots.  Her 
bunkers  will  hold  950  tons.  She  will  carry  two  9*  4-in.  guns  in 
turrets  ; ten  5 * 9-in.  Q.-F.  guns — four  in  turrets  and  six  in  casemates  ; 
ten  3*  4-in.  Q.-F.  guns  protected  by  shields  ; ten  l*4-in.  Q.-F. 
guns  ; four  machine  guns  ; and  four  torpedo-tubes,  forward,  aft, 
and  one  submerged  on  eacli  broadside.  Iíer  complement  will  be  528 
men,  with  43  additional  wlien  she  is  used  as  a llagship. 

The  new  class  of  armoured  cruisers  appears  to  have  replaced  the 
protcctcd  Freya  class  (5650  tons),  of  which  no  more  are  at  present 
projected,  wliile  the  Gazellc,  launched  at  the  Germania  yard,  KLiel,  in 
March,  1898,  was  the  first  of  a new  and  smaller  class.  The  Nymphe 
has  been  launched  at  the  Germania  yard  and  the  JSTiobe  at  the  Weser 
yard,  Bremen,  and  “ C,”  “ D,”  “ F,”  and  “ F ” are  in  hand.  They  aie 
an  improvement  on  the  Gazelle  in  the  matter  of  protection,  and  have 
two  submerged  broadside  18-in.  torpedo-tubes,  instead  of  two  above 
water  and  one  submerged  bow  tubo.  The  following  are  the  charac- 
tcristics  : Displacemónt,  2600  tons  ; length,  328  ft. ; beam,  38  ft.  7 in. ; 
draught,  15  ft.  1 in. ; armament,  ten  4*l-in.  Q.-F.,  with  £-in.  shields, 
fourteen  l*4-in.  Q.-F.,  and  four  machine  guns.  There  is  a 2-in.  deck 
in  three  layers,  with  a cofíerdain  filled  with  cork  and  cellulose,  or 
gelatine,  for  the  better  protection  of  the  macliinery ; also  an  armoured 
conning-tower.  The  speed  of  the  Gazelle  is  19  knots,  tliat  of  the 
ISTymphe  and  Núobe  21  • 5 knots. 

The  gunboat  Tiger,  built  to  replace  the  Wolf,  has  been  launched  at 
Danzig,  where  an  other  of  the  same  class  is  in  hand.  They  are  boats 
of  894  tons  and  13  * 5 knots,  carry ing  eight  3*  4-in.  and  six  l*4-in. 
Q.-F.  guns  with  two  Maxims. 
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The  Württemberg,  like  her  three  sisters,  lias  now  been  modernisecl. 
She  has  received  Dürr  water- tube  boilei\s  intended  for  6000  I.H.P., 
and  some  sraall  additions  to  her  armamen t.  Wood  has  been  suppressed 
almost  everywhere,  and  has  been  replaced  by  iron  or  steel,  while  the 
deck  has  been  coated  with  xylolith.  The  Magen,  one  of  the  unsatis- 
factory  coast-defence  armourclads,  has  been  taken  in  hand  at  ICiel 
for  complete  reconstruction.  She  has  been  cut  in  two  and  is  being 
lengthened  by  25  ft.  by  the  addition  of  a middle  section.  The 
idea  is  to  secure  greater  coal  oajxacity,  and  if  the  reconstruction 
should  be  satisfactory  other  ships  of  the  same  class  will  also  be 
transformed. 

Italy. 

Two  armoured  cruisers  liave  been  launcbed — the  Garibaldi,  at 
Messrs.  Ansaldo’s,  Sestri  Ponente,  on  June  29th,  and  the  "Várese,  at 
Messrs.  Orlando’s,  Leghorn,  on  August  6th.  They  are  improved 
types  of  the  original  vessels  built  under  tliese  ñames.  Tlxe  ax-x-ange- 
ment  made  by  the  Italian  Government  to  permit  the  sale  of  the 
earlier  vessels  has  operated  favourably  in  two  ways.  It  has  given  a 
great  stiinxxlus  to  naval  constructioix,  and  has  enabled  the  experience 
gaixied  to  be  utilised  for  the  advantage  of  the  Italian  Havy.  The 
work  has  beexx  carried  fox'ward  vex’y  rapidly,  and  Messrs.  Ansaldo, 
who  have  displayed  much  cntex-prise,  liave  built  four  Garibaldis 
witlxin  about  four  yeax-s.*  Their  establishxnent  has  beexx  extended, 
•and  they  secux-ed  permission  to  set  baek  the  main  line  of  the  railway 
from  Genoa  to  Ventimiglia,  thus  enabling  thcm  to  build  five  masonry 
¡slips  on  wliich  ships  larger  than  the  Powcrful  can  be  constructed. 
The  new  Garibaldi  was  laid  down  on  Septembcr  Ist,  1898,  andhaving 
been  on  the  stocks  fourteen  months,  she  was  launched  with  the 
shafting  in  place  in  the  eñgine-room,  the  auxiliary  engines  fitted,  and 
the  double-bottom  and  bilge  pipes  and  valves  finished.  Similar 
activity  has  been  shown  by  Messx-s.  Orlando,  at  Leghorn,  who  have 
launched  three  Vai*eses,t  of  wliich  the  last  was  laid  down  on 
September  4th,  1898,  was  launched  in  the  jii'esence  of  Admiral 
Bettolo  on  August  Gth,  1899,  and  was  completed  for  sea  in  Pebruary, 
1900,  having  thus  been  in  hand  about  eighteen  months.  The  engixxes 
were  built  by  Oí-lando  Brothers,  and  the  Belleville  boilers  partly  in 
theix-  establishment  and  partly  (to  gain  time)  at  St.  Denis. 

The  xi ew  ships  are  about  16  feet  longer  than  their  predeccssox-s,  much 

* Garibaldi  I.  (Garibaldi,  Argentino) ; II.  (Cristóbal  Colon,  Spanish,  lost  at 
Santiago) ; III.  (Pueyrredon,  Argentino)  ; IV.  (Italian) 

t Várese  I.  (San  Martin,  Argentine)  ; II.  (Belgrano,  Argentine)  ; IEI.  (Italian). 
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of  the  space  being  given  to  thé  machinery.  The  Garibaldi,  like  her 
sister,  the  Francesco  Ferrucio  at  V tínico,  has  Niclausse  boilers,  while 
the  new  Várese  is  fitted  with  Belleville  boilers,  twenty-four  in 
number,  the  máximum  I.II.P.  being  13,500.  The  great  object  has 
been  to  increase  the  j_>ower  with  natural  draught.  In  the  ships  sold 
to  Argentina  the  natural  draught  power  was  8000,  but  the  new 
vessels  will  attain  from  10,000  to  11,000.  The  arrnour  is  of  nickel- 
steel,  upon  the  special  system  employed  at  the  Terni  Works,  and  has 
a máximum  thickness  of  6 in.  Improvements  have  been  introduced 
also  in  the  arrangement  of  the  ammunition  hoists  and  in  the  dispo- 
sition  of  the  guns  for  firing  ahead  and  astern.  The  heaviest  guns  are 
one  of  10-in.  calibre  in  a turret  forward,  protected  by  6-in.  steel,  and 
two  of  8-in.  coupled  to  a turret  aft.  There  are  ten  6-in.  Q.-F.  guns  in 
the  battery,  of  which  the  eud  paii-s  are  respectively  for  bow  and  stern 
fh’e,  and  the  same  is  the  case  with  four  other  6-in.  guns  on  the  upper 
deck.  Ten  2*9-in.  guns  (six  on  declc  and  four  in  the  battery)  have  a 
similar  arrangement ; there  are  also  six  1 • 8-in.  Q.-F.  and  two  Maxims. 
The  vessels  are  provided  with  powerful  electric  apparatus  for  lighting 
the  ship,  supplying  the  curren t to  the  searchlights  and  driving  the 
ventilators,  working  the  ammunition  hoists,  and  supplying  power 
for  the  gun  turrets.  Another  improvement  is  the  almost  total 
abolition  (with  the  exception  of  a little  teak)  of  wood,  this  being 
replaced  mostly  by  thin  steel. 

The  torpedo  cruisers  Agordat  and  Coatit  were  botli  launched  at 
Qastellamare  towai'd  the  end  of  1899.  The  length  is  287  ft.  6 in.  ; 
beam,  30  ft.  6 in.  ; mean  draught,  11  ft.  1 in.  ; displacement,  1313  tons. 
Two  engincs  of  triple-expansión  type,  developing  8000  horse-power, 
and  supplied  with  steam  by  eight  water-tube  boilers  of  the 
Blechynden  type,  with  a pressure  of  15  atmospheres,  are  to  give  a 
speed  of  23  knots.  The  internal  fittings  are  of  soft  steel,  wood  being 
used  as  little  as  possible,  and  in  many  cases  aluminium  is  sub- 
stituted,  and  the  deck  is  of  hardcned  steel  cxtcnding  along  the  whole 
length.  The  armamen t consists  of  four  4’7-in.,  eight  2-2-in.,  and 
two  1 * 4-in.  Q.-F.  guns,  with  two  torpedo-tubes.  The  Lampo  and 
some  other  torpedo-boat  destroyers,  built  for  the  Italian  Government 
by  Messrs.  Schichau,  of  Flbing,  have  been  launched.  The  length  is 
196  ft.  8 in.,  and  the  nominal  speed  30  knots.  The  28-knot  destróyer 
Fulmine,  built  by  Odero,  at  Sestri  Ponente,  has  been  making  satis- 
factory  triáis,  and  the  first-class  boat  Condore  on  a three-hours’  run 
attained  a mean  speed  of  26  knots  with  2400  I.H.P. 

Tt  is  yet  uncertain  how  far  the  financial  resources  of  the  country 
will  enable  the  Italian  Government  to  carry  out  the  shipbuilding 
programme.  Admiral  Bettolo  has  laid  great  stress  upon  the 
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importance  to  Italy  of  swift,  heavily-armed  vessels  and  of  torpedo 
craft.  It  was  intended  to  lay  down  four  of  the  former,  under 
the  suggested  ñames  of  C enova.  Pisa,  V enezia,  and  Amalñ ; 
while,  in  addition  to  the  four  destroyers  being  built  by  Schichau 
at  Elbing,  two  others  would  be  put  in  hand  at  Cliiswick  and 
four  at  Naples.  The  Italia  and  Lepan  to  were  also  to  be  recon- 
structed,  by  making  alterations  in  the  machinery,  to  give  a speed 
of  18  knots,  the  substitution  of  lighter  and  more  numerous  guns, 
and  the  disposition  of  a great  layer  of  coal  abreast  of  the  engines 
and  boilers  for  protection. 

It  is  probable  that  the  Government  will  be  able  to  i_>ut  in  hand  at 
once  only  two  ships  of  the  new  type — at  Spezia  and  Castellamare — 
out  of  the  four  in  the  programme.  The  class  promises  to  be  extremely 
interesting,  and  a diagram  of  it  will  be  found  in  Part  II.*  The 
idea  is  to  combine  in  a ship  with  the  modérate  displacement  of 
8000  tons,  great  speed  and  range  of  action  with  sufñcient  protec- 
tion and  an  armament  of  not  less  than  twelve  8-in.  quick-firers,  in 
addition  to  a secondary  armament.  Admiral  Bettolo’s  conception  of 
the  new  ship  aróse  from  the  great  difliculty  experienced  in  perforating 
plates  of  hardened  steel  with  the  projectiles  of  6-inch  guns,  and  the 
advantage  of  providing  numerous  guns  of  uniform  character  and  more 
powerful  than  the  6-inch,  and  he  charged  Col.  U.  E.  Cuniberti,  the 
chief  naval  architect,  to  endeavour  to  combine  the  necessary  qualities, 
taking  as  the  basis  of  his  design  a displacement  of  8000  tons,  an 
armament  of  twelve  8-in.  quick-firers,  6-in.  armouring,  and  a speed  of 
22  knots.  Colonel  Cuniberti  believes  that  he  has  succeeded  in  the 
task,  and  the  following  are  the  particulars  of  his  design  : displacement, 
8000  tons  ; length,  400  ft.  3 in. ; beam,  63  ft.  1 in. ; mean  draught, 
22  ft.  ; belt,  6-in.  special  steel,  manufactured  at  Terni,  citadcl,  6-in., 
with  8-in.  bulkheads,  conning-tower  6-in.,  deck  14-in. ; armament, 
twelve  8-in.  quick-firers  coupled  iu  six  turrets  (one  forward,  one 
aft  and  two  on  each  broadside,  all  with  tlieir  bases  protected  by  6 in. 
of  steel,  and  giving  a direct  fire  of  six  guns  ahead  and  astern  and 
eiglit  on  each  beam),  and  twelve  3-in.  quick-firers  (eiglit  on  the 
superstructure  and  two  on  each  side  at  the  bows  and  at  the  stern. 
The  torpedo-tubes  will  be  two  above  water  and  two  submerged. 
With  15,000  I.H.P.  the  stipulated  speed  during  a 24  hours’  trial 
is  22  knots,  but  the  ships  are  expected  to  attain  over  23  knots  with 
600  tons  of  coal  on  board  and  all  stores  complete.  The  coal 
capacity  will  be  2100  tons,  sufíicing  for  a range  of  15,000  miles  at  an 
economical  speed. 


* Píate  57. 
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Tlie  best  way  to  treat  the  Bussian  ISTavy  in  this  place  may  be 
to  indícate  the  shipbuilding  work  now  in  progress.  Practically  the 
whole  of  the  larger  shipbuilding  programme  is  now  in  hand.  The 
two  battleships,  Peresviet  and  Oslabya  (12,674  tons),  which  were 
described  in  the  A.7inual  last  year,  liave  been  completed,  and  the  first 
of  them  has  been  under  tria!.  Bike  their  sister,  tbe  Pobieda,  which 
is  in  course  of  construction  at  the  Bal  tic  Yard,  St.  Petersburg,  they 
have  been  regarded  as  presenting  a combination  of  the  qualities  of  the 
battleship  and  the  cruiser,  combining  heavy  arxnament  (the  heaviest 
guns  being  of  10-inch  calibre)  and  satisfactory  protection  with  a high 
speed,  which,  however,  it  may  be  remembered,  is  only  18  knots. 
They  diííer  from  preceding  Bussian  ships  in  having  tliree  independen! 
eDgines,  each  driving  a screw,  and  in  the  placing  of  the  6-in.  guns  in 
sepárate  positions,  x>r°kecte(i  by  from  2 to  5 inches  of  steel.  The 
arrangement  of  these  guns  is  unusual.*  One  is  in  the  bow  and  five 
are  on  each  side — one  in  a sponsoned  casemate  amidsinps,  and  four  in 
two  double  (superimpiosed)  sponsons  forward  and  aft.  The  ships  have 
also  a large  electric  installation,  which  provides  for  inuch  mechanical 
work  on  board.  The  steering  gear,  for  example,  may  be  operated  by 
the  customary  electric  apparatus  or  by  Shubin’s  special  method,  as 
well  as  by  hand,  by  steam,  or  by  hydraulic  pressure.  In  addition  to 
these  ships  the  Kniaz  Potemkine  Tavritchesky,  of  12,480  tons,  is  in 
hand  at  FTicolaieff,  the  Betwisan,  12,700  tons,  well  advanced  at 
Philadelphia,  and  the  Tsarevitch,  12,900  tons,  at  Ba  Seyne.  All 
have  been  described  in  previous  issues  of  the  -Annual  and  are  sister 
ships  with  minor  differences.  A very  full  account  of  the  Petwisan 
was  given  last  ycar. 

To  complete  the  new  programme  three  battleships  have  recently 
been  ordered  to  be  put  in  hand — the  Impera tor  Alexander  III.,  at  the 
Baltic  Yard,  St.  Petersburg,  the  Borodino,  at  the  ISTew  Admiralty  Yard, 
and  the  Orel,  at  Galerny  Island.  They  belong  to  the  same  class  as 
the  Petwisan,  and  the  following  are  their  charactcristics  : Displaco- 

ment,  13,600  tons  ; length,  397  ft.  ; beam,  72  ft. ; draught,  26  ft.  ; 
protection,  Harveyed  steel  belt  9 in.  tliick,  5 in.  on  the  chief  gun 
positions,  and  a steel  deck,  4 in.  máximum  thickness  ; armament,  four 
12-in.,  twelve  6-in.  Q.F.,  twenty  3-in.  Q.F.,  and  about  twcnty-six 
smaller  Q.F.  ; torpedo  armament,  six  discharges,  of  which  five  sub- 
merged ; water- tube  boilers  and  engines  of  16,000  horse-power ; 
speed,  18  knots. 
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The  coast-defence  ship,  Admiral  Boutakoff,  of  the  Apraxine  type 
which  has  heen  ánnounced  as  being  in  liand,  has  at  length  been  laid 
down,  and  it  is  reported  that  she  will  be  somewhat  larger  and  more 
powerful  than  her  sisters. 

Two  arraoured  cruisers  are  under  construction — the  Payan,  of 
7800  tons,  at  La  Seyne,  and  the  Gromoboi,  which  was  launched  at  the 
Paltic  Yard  on  May  20th,  1899.  She  was  described  in  the  -Amvual 
of  1898,  but  some  other  particulars  may  be  added.  She  belongs  to 
the  same  type  as  the  Rurik  and  the  Rossia,  but  is  larger  than  either 
and  better  protected.*  She  has  four  8-in.  guns  forward  and  aft  in  6-in. 
armoured  sponsons,  much  as  in  the  sister  sliips,  but  of  the  sixteen 
6-in.  quick-firers,  six  are  on  eaeh  side  also  in  sponsons,  those  forward 
and  aft  being  under  the  positions  of  the  8-in.  guns.  Two  6-in.  guns 
are  further  aft  in  recessed  j>ositions,  and  the  two  others  are  in  the  bow 
and  at  the  stern.  Twenty  3-in.  guns  are  on  the  uppcr  declc  above 
the  sponsons,  in  the  bows,  and  at  the  stern,  and  twenty  machine  guns 
of  small  calibre  are  in  various  positions  in  the  ship.  This  armament 
differs  little  from  that  of  the  Rossia,  which  has  four  8-in.  guns, 
sixteen  6-in.  quick-firers,  twelve  3-in.  quick-firers,  and  thirty-six 
smaller.  The  Gromoboi  has  four  submerged  torpedo-tubes.  The 
side-armour  is  of  Harveyed  steel  350  ft.  long,  6 ft.  high,  and  6 in. 
thick,  and  the  arched  armour-deck  is  3 in.  thick  at  the  sides,  at  eacli 
end  being  a bulkhead  with  9-in.  steel  forward  and  8 in.  aft.  Thesei 
bulkheads  rise  to  the  height  of  the  upper  deck  and  protect  the  battery. 
The  ship  has  thirty-six  water-tube  boilers  developing  18,000  I.H.P.  ; 
the  coal  capacity  is  2500  tons,  giving  a range  of  19,000  miles  at 
10  knots,  and  the  máximum  speed  is  20  knots  ; there  are  tliree  screws. 

Of  protected  cruisers  still  in  hand  four  are  afioat,  of  which  the 
Waryag,  built  at  Philadelpkia,  was  fully  described  in  the  JLnnuccl 
last  year.  The  Pallada  and  Diana — cruisers  of  6630  tons  and  20 
knots — wore  launched  at  Galerny  Island  respectively  on  August 
27th  and  October  12th,  1899,  and  the  Askold,  6000  tons,  at  the 
Germania  Yard,  Riel,  in  March,  1900.  The  following  are  the  par- 
ticulars of  the  last-named  : Length  between  the  pcrpendiculars, 

426  ft.  6 in.  ; beam,  49  ft.  3 in.  ; normal  draught,  20  ft.  4 in.  ; 
armament,  wholly  quiok-firing,  twelve  45-calibre  6-in.,  twelve  3-in., 
eight  1*8  in.,  two  l*4-in.,  two  machine  guns;  two  submerged  and 
two  above  water  broadside  torpedo-tubes  for  15-in.  torpedoes,  and 
tubes  at  the  bows  and  the  stern;  I.II.P.,  19,000;  bunker  capacity, 
1100  tons.  The  ship  is  built  upon  fine  lines  in  order  to  provide  for 
her  high  speed,  and  she  has  two  light  masts  for  signalling.  The 
conning-tower  is  heavily  plated  with  5 * 6-in.  Krupp  nickel  steel,  and 

* See  Pl.  77,  Pt.  II. 
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the  sliip  has  a l£-in.  steel  deck,  thiekening  to  3 in.  at  the  sides. 
The  hull  is  divided  into  watertight  compartments,  and  a remarlcable 
feature  is  that  by  means  of  electrio  pumps  any  of  the  large  compart- 
menls  can  be  eleared  of  water  within  an  hour.  Three  triple-expansión 
engines  driving  as  many  screws,  and  supplied  by  nine  water  tube 
boilers  on  the  Schulz  system,  in  five  watertight  compartments,  are 
to  give  a spced  of  23  knots  as  the  mean  of  a twclve  liours’  trial, 
though  the  constructors  hope  that  24  knots  will  be  attained.  There 
will  be  a great  number  of  auxiliary  engines  on  board  for  working  the 
steering,  boat,  and  anchor  gear,  as  well  as  six  large  dynamos,  fonr  of 
them  under  the  armoured  deck,  to  provide  light  and  driving  forcé  for 
use  in  certain  parts  of  the  vessel.  There  will  be  six  large  seareh 
lights.  The  Askold  was  designed  by  Herr  Bauclifuss,  of  the 
Germania  Yard,  and  has  been  constructed  of  Germán  materials. 

The  Aurora,  a sister  of  the  Diana  and  Pallada,  is  almost  ready  for 
launching  at  Galerny  Island  ; the  Boyarin,  of  the  Askold  class,  has 
been  put  in  hand  at  Copenhagen  ; and  the  ICronstadtsJci  ViestniTc  states 
that  the  first  vessel  to  be  built  at  the  new  State  yard  at  Windau 
will  be  a cruiser  of  the  same  class.  The  ISTovik,  a cruiser  of  3000  tons, 
of  wliich  some  account  was  given  last  year,  is  in  hand  at  Elbing,  and 
other  cruisers  of  the  class  are  in  hand  or  contemplated  in  Bussia. 

Of  torpedo  craft  there  are  at  the  present  time  building  at  the 
ZSTevsky  Works,  St.  Petersburg,  thirtccn  destroyers ; at  the  Ishora 
Admiralty  Works,  five  ; and  at  the  Creighton  Works,  St.  Petersburg, 
four,  malcing  a total  of  twenty-two  destroyers,  all  of  the  “ Sokol  ” type, 
and  reproducing  the  features  of  the  boat  built  by  Messrs.  Yarrow,  in 
1895.  The  liussians  are  also  building  at  the  ISTevsky  Works  ten 
destroyers  of  350  tons,  from  designs  furnished  by  Messrs.  Yarrow, 
and  very  similar  in  character  to  the  Japanese  destroyers  lately 
launched  at  Poplar. 

ltussia  is  continuing  to  build  ice-breaking  ships.  The  Ermack,  of 
wliich  some  account  has  been  given  in  the  ^Innuctl , was  employed 
in  the  spring  of  1899  in  useful  work.  On  the  4th  of  April  she  freed 
six  vessels  from  the  ice,  and  brought  them  to  St.  Petersburg,  and 
three  days  later  she  found  twenty-six  steamboats  beliind  an  ice  bank, 
whicli  she  cut  through,  enabling  them  to  come  out,  while  a third 
excursión  enabled  her  to  set  ten  other  steamships  free  of  ice.  She  liad 
complete  success  in  freeing  ninety  various  vessels  from  the  ice  oíf  the 
moutli  of  the  Neva.  Another  ice-breaker,  the  Ledokol,  has  been  built  in 
Einland  for  the  purpose  of  clearing  the  water  between  Ivronstadt  and 
the  forts,  and  has  undergone  her  triáis.  She  is  100  ft.  long,  witli 
22  ft.  beam,  and  5 ft.  drauglit,  and  has  triple-expansión  engines, 
which,  with  150  revolutions,  are  to  give  a speed  of  11  knots  at  sea. 
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A tliird  ice-breaker,  to  be  known  as  tlie  Odessa,  is  to  be  built  at 
Elswick,  and  will  be  157  ft.  6 in.  long,  with  42  ft.  beam.  She  is 
intended  fox*  tbe  port  of  Odessa. 

The  Bussian  !Navy  has  lately  heen  unfortunate  with  several  of  its 
ships.  The  Gangoot,  which  foundered  near  "Vihorg  in  1897,  has  not 
yet  been  raised,  notwithstanding  the  great  efforts  that  liave  been 
made.  The  Gromoboi,  on  her  way  from  St.  Petersburg  to  KronstadL 
to  complete  hex*  ax*maxnent,  groxmded  on  a sandbank  in  the  maritime 
canal  in  N’ovember,  1899,  suffering  the  same  mishap  as  hex*  sistex*, 
the  liossia  ; but  she  was  floated  off  without  assistance,  owing  to  a 
sxxdden  rise  in  the  water.  The  coast  defence  ship.  General  Admiral 
Apx*axine,  in  the  same  month,  struck  during  a snow-storm  a reef 
off  the  Island  of  Gothland,  and  was  in  a very  critical  situation,  her 
bow  being  raised  up  sharply  and  her  bottom  stove  in  below  the  fore 
turret.  Salvage  work  went  on  under  great  difficulty,  owing  to  the 
intense  coid,  and  part  of  the  rock  on  which  she  struck  was  blown 
away  to  px*event  furtlier  damage.  Later  it  was  reported  that  she  had 
been  driven  by  a mass  of  ice  upon  a rock,  which  had  piereed  a fresh 
hole  in  her  lxull,  but  she  was  iloated  oíT,  with  the  assistance  of  the 
Ermack,  on  Apx*il  26th,  1900.  The  battlesliip  Poltava  ran  ashore 
near  Libau  in  January,  1900,  but  was  floated  from  a dangerous 
situation  without  sex'ious  damage. 

United  States. 

Since  the  last  issue  of  the  Naval  JÍnnual  three  of  the  new 
battleships  have  been  under  trial.  At  the  builders’  trial  of  the. 
Alabama  on  August  29th,  1899,  off  Delaware  Bay,  over  a distance 
of  eleven  and  a half  miles,  a speed  of  17*2  knots  pex*  liour  was 
attained  during  the  last  run  under  forced  drauglit,  with  165  Ib.  of 
steam  and  1134  revolutions  of  the  projxellers.  The  wind  at  the  time 
favoured  the  vessel.  The  run  iinnxediately  preceding  was  made  at 
the  speed  of  15*43  kxiots  an  lxour,  weather  conditions  being  reversed. 
This  xnade  the  avex*age  speed  fox*  the  two  runa  under  fox’ced  draught 
16*23  knots  pex*  hour. 

The  battleship  KLearsarge,  on  her  full-power  triáis  between  Cape 
Ann  and  Cape  Porpoise  on  September  25th,  1899,  steamed  at  a mean 
of  16*84  knots.  (ISTatural  draught  ti'ials,  April  3rd,  1900,  14*99  knots, 
8,483,  I.H.P.)  Accounts  of  the  triáis  of  the  KLentucky  at  Cape  Ann 
on  ISTovember  24th  state  that  she  maintained  an  average  speed  of 
16*878  knots  for  sixty-six  nautical  miles.  It  was  estimated  that 
tidal  allowance  would  malee  her  record  17  knots.  The  trial  was 
made  in  a somewhat  rough  sea.  The  highest  steam  pressure 
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developed  was  172  Ib.  Boilers  and  machinery  worked  smoothly 
for  four  liours  under  forced  draught  on  her  return  to  Newport  News. 

Particular  interest  attaclies  to  later  triáis  of  tlie  Kearsarge, 
because,  like  her  sister  the  KLentucky,  she  is  built  upon  the  super- 
imposed  turret  system,  which  has  already  been  desci’ibed  in  the  Naval 
jLriWualt  thcre  being  four  8-in.  guns  in  turrets  rigidly  fixcd  on  the  top 
of  the  housing  of  the  13-in.  guns,  and  turning  with  tliem.  After 
the  additional  triáis  in  April,  1900,  Captain  Folger,  commanding 
the  ship,  made  the  following  report : “ The  double  turret  was 

tlioroughly  tested,  and  is  an  assured  success,  both  froin  the  military 
and  structural  standpoints.  There  is  no  interference  between  the 
planes  of  the  guns  or  inconvenience  from  blast  or  smoke.  The 
structure  was  tested  with  simultaneous  discharges  from  three  guns. 
Tt  is  quite  strong  enough  to  withstand  the  united  shock  of  the  four 
guns  of  either  turret,  but  the  absence  of  a suitable  electric  device  for 
a simultaneous  discharge  of  all  the  guns  prevented  this  final  test. 
Both  pairs  of  8-in.  guns  were  tested  in  simultaneous  firing.”  The 
triáis,  however,  were  not  considered  conclusive,  and  are  to  be 
continued.  Rear-Admiral  Philip  Hichborn,  Chief  Constructor  of  the 
United  States  Navy,  has  recently  stated  his  objection  to  the  double 
turret  in  these  words  : “ In  the  last  war  the  vessels  of  our  ISTavy 
fulfilled  all  tliat  was  required  of  tliem  in  every  particular,  despite  the 
intricate  mechanism  of  the  modern  warship.  ISTonc  of  these  vessels, 
however,  were  fitted  with  the  double  tvirret,  and  I am  so  firmly 
convinced  of  the  disastrous  consequences  of  sucli  a design  in  actual 
warfare  that  I fear  the  result  would  llave  been  otlierwise  liad  the  two 
battlesliips  fitted  with  the  double  or  superimposed  turrets  been  in 
Service.  The  Kentucky  and  Kearsarge,  so  far  as  the  double  turrets 
are  concerned,  are  as  yet  untricd,  but  although  the  design  was 
widely  exploited  several  ycars  ago,  no  other  nation  has  deemed  it 
desirablc  to  incorpórate  it  in  the  construction  of  its  battleships.” 

ISTone  of  the  new  American  battleships  ha  ve  the  double  turret 
system.  The  Alabama,  Illinois,  and  Wisconsin  were  very  fully 
described  in  the  JÍnnual  last  year  by  Bieut.-Ooinin.  W.  H.  Beehler, 
U.S.N.,  in  his  Chapter  on  the  American  ISTavy,  as  were  also  the 
characteristics  of  their  successors,  the-  Maine,  Missouri,  and  Ohio, 
which  are  now  in  an  early  stage  of  construction,  and  of  the  Arkansas 
class  of  monitors.  The  following  are  additional  particulars  of  the 
armament  of  the  Maine  class  : — 

The  main  armament  will  consist  of  four  12-in.  40-calibre  guns, 
the  secondary  batteiy  being  composed  of  sixteen  6-in.  Q.-F.  guns, 
and,  like  the  12-in.  guns,  designed  to  use  smolceless  powder.  There 
will  be  an  auxiliary  armament  of  something  like  twenty  6-prs.,  four 
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automatic  1-prs.,  four  Gatlings,  and  a field  piece.  The  12-in.  gims 
will  be  mounted  in  the  two  turrets,  and  will  have  ares  of  training  of 
280  deg.  each.  Five  of  the  6-in.  gims  will  be  on  each  side  in  the 
raain  deck  battery,  and  will  have  ares  of  fire  of  110  deg.  The  bow 
G-in.  guns  will  have  each  a total  sweep  of  138  deg.  Four  6-in.  guns 
mounted  in  the  two  citadels  on  the  upper  deck  will  each  have  an  are 
of  fire  of  1 38  deg.  Two  of  the  6-prs.  will  be  mounted  on  the  main 
deck,  one  on  each  side,  between  the  two  foremost  of  the  6-in.  guns. 
Four  others  will  be  placed  aft,  wlxile  the  rest  will  be  mounted  on  the 
superstructure.  All  of  the  6-in.  guns  will  carry  lieavy  cylindrical 
shields,  and  the  fighting  stations  between  these  guns  will  be  sepax’ated 
by  splinter  bulkheads  1^-in.  thick.  There  will  be  two  under-water 
toi-pedo  tubes  placed  well  forward.  The  manipulating  rooms  will  be 
belxind  the  aimoxir  belt  and  below  the  water-line. 

The  three  battlesliips  of  the  1899  programme,  Geox-gia,  New  Jei’sey, 
axxd  Pennsylvania,  have  been  delayed  by  the  decisión  of  Congress  tlxat 
a greater  price  tliaix  400  dols.  per  ton  should  not  be  paid  for  armoxxx*, 
it  being  foxxnd  ixnpossible  to  pxrocux'e  satisfactory  contx’acts  at  this 
rate  for  armour  tlxat  would  satisfy  the  ballistic  tests  required  for 
Steel  manufactured  by  the  KLrOpp  process.  A majoxlty  of  the 
committee  appointed  to  consider  the  sxxbject  reported  favoxix-ably  to  a 
gx*eater  outlay  in  Apxúl,  1900.  The  following  are  the  dimensions  of 
the  vessels,  which  are  larger  tlxan  the  Alabama  class,  and  are  to  steam 
at  18*5  knots : displacement,  13,500  tons  ; lexxgth,  420  ft. ; beam, 
75  ft. ; dx’aught,  24  ft.  Rear-Admiral  O’Neil,  President  of  the  Board 
of  Constrxxction,  gave  the  following  particulars  concexning  the  new 
ships  on  March  27th,  1900,  which  do  not,  howcver,  seem  to  be  fully 
settled,  and  differ  from  others  pi'eviously  announced  : — 

“The  armament  will  consist  of  four  12-in.  guns  of  40  calibres, 
to  be  mouxxted  in  pairs  in  two  electx'ically  coxxtrolled,  elliptical, 
balanced  turrets  having  inclined  port-plates,  one  forward  and  one 
aft,  each  having  an  are  of  fire  of  270  deg.  ; four  8-ixx.  guns  of  45 
calibres,  in  two  turrets,  one  on  each  sido  forward  of  the  beam,  and 
having  an  are  of  fire  of  145  deg.,  tliat  is,  from  right  ahead  to  55 
deg.  abaft  the  beam ; twelve  6-in.  50-ealibx'e  gxxns,  two  of  which 
will  be  mounted  on  the  upper  deck  at  the  after  ends  of  the  super- 
strxictux'e,  having  an  are  of  fire  of  145  deg.,  that  is,  from  riglxt 
astex’n  to  55  deg.  forward  of  the  beam.  Ten  of  the  6-in.  guns  to 
be  mounted  in  broadside  on  the  main  or  gun  deck,  having  an 
are  of  fire  of  110  deg.,  that  is,  55  deg.  forward  of,  and  55  deg. 
abaft  the  beam,  except  the  two  forwax’d  guns,  which  will  fire  from 
directly  ahead  to  55  deg.  abaft  the  beam.  The  secondary  battei'y 
will  consist  of  twelve  14-prs.,  twelve  3-prs.,  eight  1-prs.,  eight 
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machine  guns,  and  two  field  gxxxxs,  a total  of  sixty-four  guns.  The 
vessels  will  also  be  provided  with  two  under-water  torpedo  tubes. 
The  speed  will  be  19  knots,  and  the  coal  capacity  2,000  tons. 

“ The  armour  protection  to  the  hull  will  consist  of  a complete 
water-line  belt  of  ELrupp  armour,  8 ft.  wide  o ver  the  central 
l-jortion  of  the  ship.  This  belt  will  be  9 in.  thick  at  its  upper  edge 
and  will  carry  this  thickness  clownward  fox'  a distance  of  5 ft.,  and 
then  taper  to  6 in.  at  the  lower  edge.  Forward  and  aft  of  the  heavy 
belt  the  armour  will  taper  to  4 in.  at  the  bow  and  stern.  Above  the 
main  belt  the  sido  will  be  pi’otected  with  6-in.  armour,  whicli  will 
cover  all  the  6-in.  gun  positions.  The  turrets  for  the  12.-in.  guns  will 
be  10  in.  thick,  except  the  front  píate,  wliich  will  be  11  in.  The 
turrets  for  the  8-in.  guns  will  be  6 in.  thick,  except  the  front  píate, 
whicli  will  be  6^-  in.  The  14-pr.  guns  will  be  protected  by  armour 
of  2 in.  in  thickness.  In  addition  to  the  above  pi’otection,  the 
vessels  will  carry  a complete  belt  of  cellulose  and  a cui'ved  protective 
deck  of  in.  thick  on  the  slopes  and  2'£  in.  thick  on  the  Hat.  In 
the  circular  defining  the  clxief  charactei'istics  of  the  vessels,  which 
will  be  issued  by  the  department  in  due  time,  there  will  probably  be 
a proviso  tlxat  the  government  reserves  the  right  to  change  the 
number  and  calibre  of  the  guns,  or  the  arrangement  of  the 
battery,  or  the  thickness  and  disti'ibution  of  the  armour,  at  any 
time  witliin  six  months  after  the  date  of  the  contract,  provided 
suclx  change  does  not  exceed  the  weiglxt  therein  pi’ovided  for  the 
abovenamed  pxxrposes.  This  will  allow  time  for  a px'oper  test  of 
the  sxxpex'imposed  system  of  turrets'  oxx  the  Kearsarge  class  and  leave 
tlie  departxxxexxt  freo  to  adopt  them  in  the  later  ships,  if  it  seexixs 
desirable.  The  xxew  ships  will  have  higli  freeboax’d,  and  the  after 
body  will  be  carried  to  the  same  hcight  as  forward,  thus  affording 
abuxidant  space  for  a flag-ofíxcor  and  his  staff,  the  vessels  being 
designed  for  flag-ships.  It  is  not  yet  fxxlly  determined  whether 
these  vessels  shall  be  sheathed  axid  coppered.” 

There  has  beexi  delay  also  in.  putting  in  haxid  the  armoured 
cruisei's  California,  ÜSTebx'aska,  and  West  Virginia,  provided  for  in 
1899.  Admiral  O’lSTeil  gives  the  following  particulars  concernirxg 
them  : — “ The  12,000-ton  cruisers  are  to  have  a speed  of  22  knots 
and  ax’e  to  cax'ry  2000  tons  of  coal.  The  battcx’y  will  consist  of  four 
8-in.  45-calibre  gxxns,  mounted  in  pairs  in  txxx'rets,  one  turret  forward 
and  one  aft,  each  having  an  are  of  fire  of  270  deg.  ; fourteen  6-in. 
50 -calibre  guns,  four  of  which  will  be  carried  on  the  upper  deck, 
having  an  are  of  fire  of  145  deg.,  two  firing  ahead  and  two  astern. 
On  the  gxxn-deck  texi  6-ixx.  gxxns  will  be  moxxnted,  the  forward  and 
after  pair  being  sponsoned  to  obtain  exxd  fire  and  the  others  in 
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broadside.  The  secondary  battery  will  consist  of  eightcen  14-prs., 
twelve  3-prs.,  eight  1-prs.,  eight  machine  guns  and  two  field  guns, 
a total  of  sixty-six  guns.  The  vessels  will  also  be  provided  with  two 
under-water  torpedo  tubes.  The  armoured  protection  will  consist  of 
a complete  water -line  belt,  7 ft.  6 in.  wide,  6 in.  thick  at  its  upper 
edge  and  tapcring  to  5 in.  at  the  low.er  edge.  This  lieavy  belt 
extends  from  the  forward  to  the  after  turret,  and  is  completed  to  the 
stem  and  stern  by  3^-in.  armour.  Above  the  belt  the  side  is  pro- 
tected  by  5-in.  armour,  which  covers  all  the  6-in.  gun  positions. 
The  turrets  for  the  8-in.  guns  are  of  6-in.  armour,  except  the  front 
píate,  which  is  in.  In  addition  to  the  above  described  protection, 
the  vessels  will  have  a complete  cellulose  belt  and  a lieavy  curved 
protective  declc  extending  the  en  tire  length  of  the  ship.  This  deck 
will  be  4 in.  thick  on  its  slopes  and  3 in.  thick  on  the  fíat.  The 
question  of  sheathing  is  not  yet  fully  determined.” 

Six  small  second-class  cruisers — the  Chattanooga,  Cleveland, 
Denver,  Des  Moines,  Galveston,  and  Tacoma — have  been  given  out  to 
contract.  They  were  provided  for  in  the  votes  of  1899,  and  the  leading 
particulars  are  as  follows  : — Length,  292  ft.,  extreme  308  ft.  2 in.  ; 
extreme  beam,  43  ft.  ; mean  draught  at  trial  displacement  with  two- 
thirds  coal,  ammunition  and  stores,  15  ft.  6 in. ; extremé  draught, 
fully  loaded,  16  ft.  8 in.  ; trial  displacement,  3,100  tons  ; fu.ll  load 
displacement,  3,400  tons;  bunker  capacity,  700  tons;  4,500  I.H.P. ; 
speed,  16 ‘5  lcnots  ; range  at  10  lcnots,  9,800  miles.  The  armament 
will  consist  of  ten  5-in.,  eight  6-pr.,  and  two  1-pr.  Q.-F.  guns,  and 
four  Colt  machine  guns.  Figlit  6-in.  guns  will  be  mounted  on  the 
m ni n deck  in  recessed  ports,  the  four  foremost  ones  having  a range  from 
right  forward  to  60  deg.  abaft  the  beam,  and  the  four  after  ones  from 
right  aft  to  60  deg.  before  the  beam.  The  two  remaining  5-in.  guns 
will  be  behind  shields  on  the  spar  deck.  Four  6-prs.  will  be  on  the 
main  deck,  two  forward  and  two  amidships,  and  four  more  on  the  spar 
deck.  The  wood  used  will  be  reduced  to  a miniinum.  All  the  bullt- 
lieads  on  the  gun  and  berth  docks  will  be  of  metal,  and  where  it  is 
necessary  to  use  wood,  it  will  be  treated  with  the  electric  fire-j)roofing 
process.  A watertight  deck  covered  with  J-in.  píate  will  run  from 
stem  to  stern,  the  sides  sloping  down  to  3 ft.  below  the  water-line, 
and  on  the  top  of  the  deck  at  the  sides  a belt  of  obturating  material 
will  be  placed,  covering  the  water-line  for  the  whole  length  of  the 
ship. 

A full  account  of  the  torpedo-boats  in  hand  was  given  in  Lieut.- 
Comm.  Beehler’s  chapter  last  year.  As  will  be  seen  by  the  torpedo 
tables  in  Part  II.,  a number  of  destroyers  and  first-class  boats  have 
either  been  launched  in  1899,  or  will  take  the  water  in  1900.  After 
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many  ti’ials  thc  Navy  Department,  in  April,  1900,  signed  a contract 
with  the  I-Iolland  Submarino  Torpedo  Boat  Company  for  the  purchase 
of  the  Ilolland  at  the  price  of  about  £30,000,  and  agreed  to  pay 
about  £35,000  eaeh  for  any  boats  of  the  Molland  type  which  it 
may  purchase  subsequently,  provided  that  the  boats  are  of  similar 
dimensions  to  the  more  recent  Holland,  which  is  largor  than  the 
oíd  one. 

The  second-class  cruiser  Charleston  was  wrecked  at  half-past  five 
on  the  morning  of  the  22nd  November,  1899,  on  a coral  reef  not 
marked  on  the  chart,  three  miles  to  the  north-west  of  the  Guinapak 
rocks,  north-east  of  the  Island  of  Buzón.  All  on  board  were  safely 
landed  on  Kamiguin  Island,  armed  with  rifles  and  two  Colts,  and 
were  rescu  ed. 

The  Naval  Appropriation  Bill  was  reported  to  the  House  of 
Iiepresentatives  from  the  Naval  Committee  on  April  5,  1900.  The 
Bill  carries  an  expenditure  of  over  £15,000,000,  which  is  the  largest 
amount  ever  reported  in  the  House.  It  recommends  the  construction 
of  two  battleships  of  13,500  tons,  three  armoured  ci'uisers  of  13,000 
tons,  and  three  protected  cruisers  of  8,000  tons. 

Japan. 

In  the  financial  year  1900—1901  it  is  intended  to  put  in  hand  a. 
torpedo  depót  ship  of  the  Vulean  type,  two  third-class  cruisers,  two- 
gunboats,  seven  torpedo-boats  to  be  built  abroad,  and  twenty-two 
to  be  built  in  Japan.  All  tliese  vessels  should  be  practically- 
complete  by  the  year  1903-4,  and  the  Japanesc  fleet  will  then  liave 
been  creatcd  and  constituted  according  to  the  naval  expansión  scheme, 
altliough  the  financial  provisión  for  that  scheme  extends  until  the 
year  1905—6.* 

The  battleship  Sliikishima,  which  has  already  been  fully  described  in 
the  Naval  Ánnual , left  Portsmouth  on  Jan.  27th,  1900,  for  Yokosuka, 
to  be  completed  for  commission.  She  went  out  by  way  of  the  Suez 
Canal,  and  in  order  to  pass  through  was  lightened  to  a draught  of 
26  ft.  6 in.  The  full-power  speed  triáis  in  Sej)tember,  1899,  between 
Dartmouth  and  Torbay  had  given  a first  mean  of  19  ■ 027  knots,  with 
14,667  I.H.P.,  in  twenty  to  twenty-six  fathoms,  a second  mean  of 
19*056  knots,  with  15,188  I.II.P.,  and  a third  mean  of  18*723 
knots,  with  15,621  I.H.P.,  in  shallow  water  of  about  fourteen 

fathoms. 

The  gunnery  and  torpedo  triáis  were  carried  out  off  Portsmouth 
before  the  ship  left  for  Japan. 

* Of Navcd  Annual , 1898,  p.  51. 
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In  the  torpedo  triáis  fifty  per  cent,  of  the  shots  passed  fairly  under 
the  centre  of  the  target,  and  the  remainder  were  but  little  off  it, 
although  the  torpedoes  were  not  fitted  for  the  gyroscojác  steering 
gear.  The  Elswick  submerged  tubes  performed  all  their  functions. 
A torpedo  was  put  into  each  of  them  before  the  ship  got  under  way, 
no  further  attendanee  being  required  beyond  the  pressing  of  an 
electric  key  on  deck  as  the  siglits  of  the  directors  carne  successively 
on  the  target.  The  automatic  return  of  the  guide  or  shield  within 
the  ship  also  rendei’ed  attention  to  the  tubes  after  firing  unnecessary. 
In  the  gunnery  triáis  three  rounds  were  fired  from  each  12-in.  gim, 
at  various  positions  of  training  and  elevation.  It  was  found  that, 
witli  a crew  which  had  not  seen  the  guns  two  days  previous  to  the 
triáis,  an  interval  of  only  forty-five  seconds  between  the  rounds  was 
required.  The  whole  of  the  hydraulic  mechanism  worked  with  the 
greatest  ease.  The  12-in.  guns  of  the  Shikishima  are  of  forty  calibres, 
and  flre  an  850-lb.  projectile  with  a velocity  of  2,300  ft.-secs.,  and 
with  a chai'ge  of  145  Ib.  of  cordite.  If  any  accident  should  occur  to 
the  hydraulic  machinery,  electric  gear  can  be  brought  into  use,  and 
. should  this  in  turn  fail,  the  whole  of  the  machinery  can  be  worked 
by  hand.  The  breeeh  mechanism  of  the  guns  is  casily  worked  by 
¿hand.  Firing  can  be  done  eitlier  by  electricity  or  percussion.  The 
fourteen  6-in.  and  twenty  12-pr.  guns  earried  by  the  Shikishima  had 
been  tried  in  ISTovember,  two  rounds  from  each  6-in.  and  four  from 
each  12-pr.  being  fired  without  a hitch.  The  6-in.  and  smaller  guns 
are  provided  with  hoists  for  the  supply  of  ammunition  by  electricity 
or  hand.  The  former  system  is  on  a new  design,  which  has  given 
favourable  results.  An  endless  chain,  running  over  a pulley  at  the 
top  and  a wincli  at  the  bottorn,  is  made  to  work  very  rapidly 
backwards  and  forwards  ; thus,  a cartridge  or  a projectile  in  a 
bag  is  hooked  on  to  the  chain  at  the  bottorn,  the  coned  friction 
gear  is  brought  into  action,  and  the  ammunition  very  rapidly 
¡hoisted.  Then,  while  it  is  being  unhooked  at  the  top,  another 
round  is  being  hooked  on  the  other  side  of  the  chain  at  the 
bottorn,  the  machinery  is  reversed  and  the  second  charge  hoisted, 
and  so  on.  The  reversing  is  done  by  having  two  cones,  one  on 
each  side  of  the  driving  whoel.  If  hoisting  in  one  direction,  one 
cone  is  brought  into  operation,  or  if  in  the  other  direction,  the 
other.  A simple  cut-oíf  insures  the  cone  being  thrown  out  of 
gear  at  the  right  time  for  each  lift. 

Two  battleships  have  been  launched — tlic  Asahi,  at  Clydebanlc, 
on  March  3rd,  1899  (chronicled  in  the  JÍnnucd  last  year),  and  the 
Hatsuse,  at  Elswick,  on  June  27th,  1899.  Like  the  Mikasa,  building 
at  Barrow,  thcy  are  sisters,  with  minor  differences,  of  the  Shikishima. 
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The  following  partic-ulars  concerning  the  Asahi  are  from  the  Times. 
She  is  the  heaviest  battleship  ever  built  on  the  Clyde.  The  weight  on 
the  blocks  when  she  was  launched  was  7,500  tons,  and  the  principal 
dimensions  are  : — Length  between  perpendiculai'S,  400  ft.  ; length 
over  all,  425  ft.  6 in. ; bread th,  extreme,  75  ft.  in.  ; depth,  moulded, 
43  ft.  7¿-in.  ; normal  mean  draught  of  water,  27  ft.  Sin.  ; displacement, 
15,200  tons.  The  armament  is  of  Elswick  design  and  manufacture. 
Each  pair  of  12-in.  guns  commands  an  uninterrupted  are  of  training 
of  240  degrees.  The  manipulation  of  the  turntables  and  all  the 
operations  of  loading  and  laying  the  guns  are  performed  by  hydraulic 
power,  and  loading  is  practicable  with  the  guns  in  any  position  of 
training.  The  guns  and  gunners  are  sheltered  by  means  of  heavy 
armoured  shields,  which  revolve  with  the  turntables.  The  secondary 
armament  will  consist  of  fourteen  6-in.  Q.E.  guns,  each  mounted  in 
a sepárate  casemate,  twenty  12-pr.  Q.F.  guns,  eight  3-pr.  Q.F. 
guns,  four  2-J-pr.  Q.F.  guns,  and  four  submerged  torpedo-tubes  in 
two  cornpartments — one  forward  and  one  aft.  The  magazines  and 
shell  í-ooins  for  the  heavy  guns  being  conveniently  situated  near  the 
lioists,  the  longitudinal  transport  of  heavy  material  will  be  reducéd 
to  a mínimum.  The  vessel  is  adapted  for  ramming,  the  stem  being 
arranged  as  a power  ful  spur,  strongly  supported.  Great  care  has  been 
bestowed  upon  the  arrangement  of  the  protective  material.  There  is 
a main  belt  extending  for  a length  of  250  ft.  amidships,  the  total 
depth  of  this  belt  being  8 ft.  2 in.,  and  it  is  intended  that  when  the 
ship  is  floating  at  the  normal  water-line  the  lower  edge  of  the 
armour  sliall  be  5 ft.  6 in.  below  water,  and  the  upper  edge  2 ft.  8 in. 
above  water.  The  máximum  thiclcness  ofthe  belt  is  9 in.  Above  the 
main  belt  the  sides  from  lower  to  main  deck  are  covered  with 
armour  of  a thickness  of  6 in.  for  a length  of  250  ft.  The  protec- 
tion  of  the  vitáis  of  the  ship  is  rendered  more  secure  by  a heavy 
protective  deck  extending  all  fore  and  aft,  and  sloping  away  from 
the  under  side  of  the  main  armour  belt.  The  forward  eonning-tower 
is  composed  of  14-in.  armour,  and  the  after  tower  of  3-in.  armour. 
The  whole  of  the  armour  plating  is  being  manufactured  of  the  highest 
quality  procurable.  The  ship  is  propelled  by  two  sets  of  three 
cylinder  triple -expansión  engines.  Each  of  the  sets  is  designed  to 
develop  7,500  I.H.P.,  giving  a combined  I.H.P.  of  15,000.  Steam 
will  be  supplied  by  water-tube  boilers  of  the  Belleville  economiser 
type,  working  at  a pressure  of  300  Ib.,  which  will  be  reduced  at  the 
engines  to  250  Ib.  Each  set  of  engines  will  be  placed  in  a sepárate 
engine-room,  divided  by  a longitudinal  water-tight  bulkhead  which 
extends  the  whole  length  of  the  machinery  space,  and  each  engine- 
room  is  in  all  respeets  exactly  similar  and  entirely  independent  of 
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the  other.  The  coal  bunkers  will  have  a total  capacity  of  about 
1400  tons. 

Of  armoured  cruisers  the  Yakumo  was  launched  at  the  Vulcan 
Yard,  Stettin,  on  July  8th,  1899,  and  the  Idzumo  at  Elswick,  on 
September  19th.  Two  others  of  the  same  class  are  in  hand — the  Azuma 
at  Sfc.  Nazaire,  and  the  Iwate  at  Elswick — all  being  sisters,  with 
certain  minor  difíerences,  of  the  Asama  and  Tokiwa,  which  were 
fully  desoribed  in  the  A.nnuál  last  year.  The  following  are  particular» 
of  the  Idzumo  : — "Length  between  perpendicular»,  400  ft. ; beam, 
68  ft.  6 in.  ; depth,  41  ft.  ; draught,  24  ft.  3 in.  ; displacement,  9,750 
tons.  The  armament  consists  of  four  8-in.  B.L.  guns  twin-inounted 
in  barbettes  ; fourteen  6-in.  Q.E.  guns — ten  in  casemates  (six  on  the 
main  deck  and  four  on  the  upper  deck),  the  remaining  four  being  on 
the  upper  deck  protected  by  shields ; seventeen  12-lb.  Q.F.  guns — 
eight  on  the  shelter  decks,  two  on  the  main  deck  forward,  four  on  the 
bulwarks  and  three  in  the  tops  ; four  submerged  torpedo-tubes — two 
forward  and  two  aft.  The  vessel  has  a complete  water-line  belt  of 
Ilarveyed  nickel-steel  armour,  7-in.  thick  amidships,  reduced  at  the 
ends.  Above  this  there  is  a citad  el  of  5-in.  Harveyed  nickel-steel 
armour  enclosing  the  bases  of  the  barbettes,  and  carried  from  the  top 
of  the  water-line  belt  to  the  main  deck.  The  barbettes  are  of 
Harveyed  nickel  steel  6 in.  thick,  the  casemates  are  of  nickel 
Steel  6 in.  thick,  and  the  conning-tower  is  Harveyed  nickel 
steel  14  in.  thick.  The  machinery  is  of  the  twin-screw  vertical 
triple-expansión  type,  to  develop  14,500  I.H.P.,  and  the  speed 
guaranteed  is  20^  knots,  the  boilers  being  of  the  Belleville 
latest  type.  The  cruiser  has  a bunker  capacity  for  about  1,400  tons 
of  coal.  Accommodation  is  provided  for  an  admiral,  52  officers,  and 
430  petty  officers  and  men. 

The  triáis  of  the  Tokiwa  took  place  off  the  mouth  of  the  Tync,  in 
May,  1899.  Runs  were  Tríade  at  10,  15*6,  18*8,  21*2,  and  22*73 
knots,  and  during  six  hours  the  vessel  ran  at  a mean  speed  of  20  * 85 
knots  with  open  stokeholds.  At  her  last  trial  she  ran  for  three 
hours  with  a pressure  in  her  stokeholds  scarcely  exceeding  14  in.  at  a 
mean  speed  of  23*1  knots.  The  engines  were  supplied  by  Messrs. 
Humphrys,  Tennant,  and  Co.,  and  the  cruiser  has  twelve  single- 
ended  cylindrical  boilers. 

The  two  third-class  cruisers  and  two  torpedo-gunboats  required  to 
complete  the  programme  will  probably  be  built  in  Japan,  where  the 
Chihaya  (875  tons),  of  the  latter  class,  is  in  hand  at  Yokosulca. 

Six  31-knot  destróyer»  of  the  Ikadsuchi  class  (described  in  the 
Annual  last  year)  have  now  been  launched  by  Messrs.  Yarrow  at 
Poplar,  and  have  successfully  undergone  their  triáis.  The  following 
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were  tke  several  speeds  during  a three-hours’  run,  wibh  a load  of 
35  tons,  under  British  Admiralty  conditions  : — 


Speed. 

Air  Press  ure. 

Ikadsuchi  .... 

31*32 

knots. 

. . . . 2*5  in. 

Inadsuma  ..  .. 

31*037 

J) 

....  2*2  „ 

Akebono  .... 

31*08 

J> 

....  1*7  „ 

Sazanami  .... 

31*382 

77 

....  1*3  „ 

Oboro  .... 

31*362 

>> 

....  1*3  „ 

Niji  .... 

31*15 

7> 

....  0*9  „ 

Several  of  these  destroyers  have  proceeded  to  Japan. 

Six  destroyers  Lave  also  been  built  by  Messrs.  Thornycroft  at 
Chiswick.  Tbe  contract  speed  was  30  knots,  with  a load  of  thirty- 
five  tons,  which  in  every  case  was  exceeded.  The  Shiranui  steamed 
at  30*443  knots  on  thc  measured  mile,  and  at  30*517  knots  during  a 
three-hours’  tria!,  while  tlie  speeds  of  the  Kagerou  were  30*54  knots 
and  30  • 24  knots,  and  of  the  Usugumo  30  • 602  knots  and  30  * 370  knots. 

The  following  furthcr  parbieulars  concerning  the  torpedo  flotilla 
are  taken  from  a paper  contributed  by  Mr.  Sassow,  Director  of 
Tapanese  naval  construetion,  to  the  J iji-Shimpo  early  last  year,  and 
doubtless  much  of  the  work  has  already  been  put  in  hand. 

“ Five  first-class  torpedo-boats  and  twenty-one  second-class 
torpedo-boats  have  been  already  oi’dered  by  our  Government,  and 
there  still  remain  seven  more  to  be  ordered  from  abroad.  There  are 
also  eight  torpedo-boats  under  construetion  at  home,  and  twenty-two 
others  will  be  built  gradually  at  home.  Among  the  boats  (120-ton 
class)  which  were  ordered  abroad,  one  has  been  completed,  and 
received  in  Japan,  in  sections ; the  second-class  boats  (80-ton  class), 
in  sections,  have  also  been  sent  to  Japan.  Among  the  above- 
mentioned  torpedo-boats,  one  first-class  and  two  second-class  are 
now  under  construetion  at  the  Mitsu  Bishi  Shipbuilding  Co’s.  Works 
at  ISTagasaki ; and  two  second-class  boats  at  the  KLawasaki  Dockyard, 
Kobe.  Two  of  these  second-class  torpedo-boats  are  under  construetion 
at  Kuré  Dockyard  (the  Second  JSTaval  División),  and  four  at  Sassebo 
Dockyard  (the  Third  Naval  División).  The  reason  for  entrusting  the 
construetion  of  torpedo-boats  to  the  two  prívate  yards  was  that  the 
naval  doclcyards  were  somewhat  pressed  with  work,  and,  in  addition, 
it  was  thought  prudent,  as  a means  of  instructing  the  workmen  of  the 
private  yards  in  connection  with  the  design  and  construetion  of 
torpedo-boats,  for  future  contingencies  of  the  Service.” 

Mr.  Sassow’s  survey  of  the  possibilities  of  shipbuilding  in  Japan, 
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embodied  in  the  same  article,  is  interesting,  and  deserves  to  be 
quoted. 

“ ITolcosulca  Doclcyard. — This  dockyard  was  establislied  during  tbe 
Tokugawa  Ilegency,  by  the  Shogunate,  in  1866.  French  oílicers, 
including  naval  construetors  and  engineers  (M.  Verney  being  the 
Chief  Director),  werc  engaged,  together  with  a considerable  number 
of  leading  workmen,  for  organising  the  worlc  and  for  instructing  the 
Japanese  workmen.  Several  wooden  ships  of  war  ha  ve  been  built 
there.  In  1875  the  Services  of  the  greater  part  of  the  French  employés 
were  dispensed  with,  and  the  administration  passed  entirely  into  our 
hands.  In  1884—85  some  few  ships  of  composite  type  were  built, 
but  this  system  of  construction  soon  gave  place  to  iron  and  latterly 
to  Steel.  We  are  building  entirely  of  steel  at  the  present  time.  Our 
artisans,  in  all  branches  of  sliipbuilding  and  engineering,  have  now 
attained  considerable  skill. 

“ Hitherto  the  limit  of  size  has  been  about  5,000  tons,  which  we 
could  construct  at  Yokosuka ; but  it  is  intended  to  enlarge  the  dock- 
yard, which  will  enable  us  to  build  cruisers  of  the  largest  class.  The 
sliipbuilding  space  at  Yokosuka  at  the  present  time  will  not  admit  of 
our  building  a battlesliip,  but  in  course  of  time  it  is  expected  that  we 
may  do  so.* 

“ At  present  we  labour  under  the  diffieulty  of  having  to  purchase 
all  the  matei'ial,  even  for  cruisers,  from  abroad.  This  is  bought  by 
tender  through  merchants  on  the  Admiralty  list,  and  entails  much 
trouble  and  delay.  After  the  tender  is  accepted  it  takes  fully  se  ven 
months  before  we  can  calcúlate  on  getting  delivery. 

“ In  the  event — which  frequently  occurs — of  the  matei'ial  not 
passing  the  inspectors,  frcsh  tcnders  are  called  for,  and  this  involves 
a further  loss  of  seven  months  before  the  material  arrives.  In  the 
case  of  a vessel  under  construction,  delay,  caused  by  the  rejection  of 
material  and  waiting  the  arrival  of  a further  supply,  causes  great 
annoyance.  With  sucli  drawbacks  to  contend  with,  it  would 
necessarily  require  six  or  seven  years  to  accomplish  what  might  be 
done  in  England  in  thirty  months. 

“ JBattlestiip  Construction. — This  would  entail  ordering  the  armour, 
from  England,  say,  tliousands  of  miles  from  Japan ; everything  would 
be  made,  to  tompiates,  boles  for  rivcts,  &c.,  and  in  the  course  of 
transport  some  damage  might  occur.  These  would  have  to  be 


* Tliero  ís  now  at  Yokosuka  a first-olass  modera  dock,  wliore  tlio  Vietorious  was 
recently  docked  for  clcaning  purposes,  aud  Rear-Adtniral  EitzGerald,  who  ruad  a. 
paper  on  tlie  Japanese  Navy  before  the  Institute  of  Naval  Architects  (April,  1900), 
said  “ he  never  saw  a similar  operation  more  quickly,  more  quietly,  ñor  more 
metliodically  performed  in  any  Euglish  doclcyard.”  Japan  lias  dockyards  also  at 
Iv uré  and  Sasscbo,  and  a fourtli,  Maisuru,  ou  tbc  norlh-west  coast  of  tlio  muin  islund,  is 
also  in  course  of  construction. 
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returned  for  adjustment,  causing  great  delay  and  expense  : t litis,  we 
do  not  propose  to  bnild  battleships  in  Japan  for  some  time  to  come. 

“ Dockyard  A.vtisans. — At  Yokosnka  there  are  3,800  hands 
employed,  fifty  per  cent,  of  whom  are  classed  as  good  workmen,  but 
no  more  than  twenty  per  cent,  of  them  are  what  you  would  class  as 
first-class  workmen.  It  is  a most  regretable  fact  tbat  tlie  Jajianese 
workmen  are  more  carried  away  in  paying  attention  to  ontward 
things  (show,  or  effect  generally)  than  mastering  their  own  business. 

“ Steel  A.rmour  Píate  Manufactory. — Should  such  be  established  in 
Japan,  it  would  hardly  be  able  to  manufacture  plates  within  six 
years  from  starting.  With  tlie  experience  of  six  years  even,  they 
will  probably  find  tliat  it  will  be  only  after  many  years  of  further 
experience  they  are  able  to  turn  out  thick  plates  of  uniform  quality.’1 


MINOR  NA VI  ES. 

Argentine  Kepublic. 

The  Garibaldi  was  lately  at  Genoa  for  a refit,  and  left  on  April 
20tli,  1900.  Originally  there  were  two  under-water  torpedo-tubesr 
and  four  above  water.  The  first  two  were  taken  out  and  the  holes 
stopped  up  before  the  vessel  left  Genoa,  and  now,  as  abo  ve- water 
tubes  were  considered  to  be  more  harmful  than  otherwise  to  the 
vessel  herself  when  in  action,  the  other  four  have  been  taken  out 
also,  and  she  has  at  present  no  torpedo-tubes  at  all. 

The  semi-oíUcial  Revista  Marítima  Brazileira  recently  stated  that 
the  naval  and  military  authorities  of  the  Argentine  Bepublic  had  laid 
down  a scheme  of  coast  defences,  and  that  the  neccssary  works  are  to 
be  carried  out  by  the  Ministry  of  Public  Works,  the  responsibility 
for  the  defence  of  the  littoral  being  confided  to  the  navy.  Attention 
is  directed  to  the  great  activity  displayed  in  the  works  of  the  new 
naval-  porb  of  Belgrano  at  Babia  Blanca.  A large  mole  is  being  built, 
and  the  channel  of  approach  to  the  outer  harbour  has  a depth  of 
about  21  ft.  at  low  tides  and  of  30  ft.  with  a mean  rise,  and  the  width 
is  164  ft.  There  will  be  accommodation  for  twenty  vessels  of  the 
Garibaldi  class,  besides  torpedo  and  other  basins,  a dry  dock,  engineer- 
ing  sliops,  electric  works,  ordnance  and  other  storeliouses,  magazines, 
and  every  provisión  for  repairing,  supplying,  and  victualling  ships,  as 
well  as  for  accommodating  seamen  and  troops,  with  a naval  school, 
an  astronomical  and  meteorological  observatoi'y,  a hospital,  and  other 
buildings.  A railway  line  connects  Port  Belgrano  with  Punta  sin 
Nombre,  where  fortifications  are  being  erected  to  protect  the  mouth 
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of  the  Bahía  Blanca  cliannel.  For  a distance  of  about  fiffceen  miles 
below  the  entrance  to  the  channel  leading  to  the  port  a series  of  forts 
and  batteries  armed  with  Krupp  10-in.  guns  and  inortars  will  give 
protection  to  the  place.  The  naval  estimates  for  1900  inelude  £6,100 
for  naval  works  and  fortifications,  and  £176,496  for  the  naval 
arsenal.  The  shipbuilding  estímate  is  £1,132,524,  with  provisión 
in  addition  for  laying  down  a transport. 


Austkia-Hungary. 

The  Budget  for  1900  provides,  in  the  ordinary  estimates,  for  com- 
pleting  the  torpedo-cruiser  Zenta  and  continuing  work  upon  the 
Aspern  and  “O”  of  the  same  class,  these  three  vessels  being  intended 
to  replace  the  Greif,  Helgoland  and  Fasana ; also  for  laying  down 
a “ ram-cruiser,”  “ E,”  of  7,000  tons,  to  replace  the  Radetzky.  The 
extraordinary  estimates  inelude  the  last  vote  for  six  sea-going 
torpedo-boats,  the  fifth  for  the  Kaiser  Kafl  VI.,  the  third  for  the 
coast-defence  ship  “ I,”  the  seeond  for  “ II,”  and  the  first  for  “ III  ” ; 
these  being  sister-ships  of  about  8,300  tons,  as  well  as  votes  for  the 
gunnery  and  torpedo  armament  of  the  various  vessels,  for  continuing 
work  at  the  coaling  and  torpedo  station  at  Teodo,  enlarging  the 
magazines  and  stores  at  Vallelunga  and  Bis  el  la,  and  certain  otlier 
work. 

The  torpedo-cruiser  Zenta,  constructed  by  the  Stabilimento 
Técnico  Triestino,  successfully  passed  hei*  ofñcial  triáis  in  the 
Adriatic  in  April,  1899,  attaining  a speed  of  20*9  knots  mean 
with  7,800  I.II.P.,  being  8 per  cent,  above  the  guaranteed  powev. 
The  vessel  is  312  ft.  long  with  39  ft.  6 in.  beam,  and  about  2,250 
tons  displacemcnt.  The  triple-expansión  twin  screw  engines  are 
supplied  with  steam  by  eight  Yarrow  water-tube  boilers  of  similar 
eonstruction  to  those  recently  fitted  in  the  Dutch  cruisers  Holland, 
Zeeland  and  Friesland. 

The  offioial  trial  took  place,  in  the  same  month,  of  the  torpedo- 
boat  Python,  152  ft.  6 in.  by  15  ft.  3 in.,  the  last  of  four  torpedo- 
boats  built  by  Messrs.  Yarrow  and  Co.,  of  Poplar,  for  the  Austrian 
navy.  The  speed  realised  was  24*34  knots,  the  revolutions 
being  350,  and  the  steam  pressure  170  Ib.  The  load  carried  was 
44  tons,  representing  the  vessel  fully  equipped  under  Service 
conditions. 

The  torpedo-cruiser  Aspern,  of  the  Zenta  class  (described  in  the 
A.nnxcal,  1898),  but  of  150  tons  greater  displacement,  was  launched 
at  Pola  on  May  3,  1899. 


BRAZIL. CHILI. CHINA. 


57 


A disastrous  accident  occurred  on  July  22nd,  on  board  tlie 
torpedo-boat  Adler,  oruising  off  the  Dalmatian  coast,  tbrougb  the 
bursting  of  ber  boilor,  by  whioh  onc  oíñcer,  three  engineers,  and 
a stoker  lost  their  lives,  and  two  others  were  injured. 


Bkazil.. 

The  coast-defence  turret-ship  Marshal  Deodoro,  built  by  the 
Forges  et  Chantiers  de  la  Méditerrauée  at  La  Seyne,  and  described 
in  the  Naval  u/Lnnual  for  1897,  lias  undergone  successfully  a 24  hours’ 
official  trial,  attaining  a mean  speed  of  14  knots. 


Chili. 

The  following  appeared  in  The  Times,  J anuary  6th,  1900,  from  a 
correspondent : — “ In  view  of  the  letters  which  appeared  in  The  Times 
concerning  the  Chilian  cruiser  O’Higgins,  it  may  interest  the  public 
to  learn  that  the  following  communication  has  been  received  from  a 
high  oíücer  in  tliat  ship,  dated  Tomé,  November  20,  1899  : — * It  may 
probably  be  satisfactory  to  those  who  were  more  directly  connected 
with  the  building  of  the  O’Higgins  to  know  that  up  to  date  all  has 
gone  well  with  her ; she  has  been  in  constant  Service  the  whole  time 
without  a hitch.  After  a six  weeks’  stay  in  Valparaiso,  rcplenishing 
stores,  &c.,  we  started  out  again  for  a 5,000-knot  cruise  ten  days  ago, 
and  liave  got  so  far  on  the  way.’  ” 

The  training  ship  General  Baquedano  (2,330  tons),  built  at 
Flswick,  has  been  completed,  and,  after  attaining  a speed  of  13*75 
knots  at  her  triáis,  visited  Brcst,  and  left  for  Chili  in  bTovember. 

The  torpedo  tables  in  Part  II.  have  been  re-arranged  in  accordance 
with  more  definite  information.  There  are  four  destroyers  (built  at 
Birkeubead),  and  six  boats  of  the  Viper  type,  of  which  two  steamed 
to  Valparaiso,  and  four  were  sent  out  in  sections,  and  put  together  at 
that  port  and  at  Talcahuano. 


China. 

In  the  Jinnual  of  1899  a description  was  given  of  two  torpedo 
cruisers  of  871  tons,  building  at  Foochow.  One  of  these  has  been 
launched,  and  has  received  the  ñame  of  Kien-Wei.  The  guns  were 
supplied  by  Canet,  and  the  machinery  by  the  Forges  et  Chantiers  de 
la  Móditerranée. 
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The  Hai  Tien  and  Hai  Chi,  protected  cruisers  of  4,300  tons, 
have  been  completed  at  Elswick.  The  first-named  steamed  at  a 
raoan  of  22*64  knots  during  her  six  hours’  trial,  and  at  24*1  knots 
as  tho  mean  of  four  runs  during  the  forced-dranght  trial.  Herr 
Schi chau  has  completed  at  Elbing  the  four  destroyers  Hai  Eung,  Hai 
Niu,  Hai  Ching,  and  Hai  Hoha,  of  which  the  satisfactory  triáis  were 
reported  last  year.  (Hai  Lung,  35*2  knots.) 


Denmark. 

On  September  2nd  the  coast-defence  armour-clad  Iíerluf  Trolle 
was  launohed  froin  the  royal-  dockyard,  Copenhagen.  Her  displace- 
ment  is  3,470  tons,  length  about  271  í’t.,  beam  50  ft.,  and  depth  in 
water  about  16  ft.  2 in.  ; 4,200  I.H.P.  ; máximum  speed  15  knots. 
The  armament  will  consist  of  two  9*4-in.  Canet  guns  jdaced  in  the 
turret,  four  5 • 9-in.  Q.F.,  manufactured  at  Bofors,  Sweden,  and  placed 
in  the  protected  eorners  of  the  deckhouse,  ten  2*2-¡n.  Q.F.,  rnade  in 
Denmark,  and  eight  lighter  guns.  There  are  three  submerged 
torpedo-tubes — one  in  the  bows  and  two  at  the  sides.  The  Herluf 
Trolle  is  built  of  Steel,  with  double  bottom  and  numerous  watertiglit 
compartments  ; the  perpendicular  side  armour  extends  from  about 
3 ft.  above  the  water-line  to  the  samo  distance  below,  and  its  tliick- 
ness  decreases  towards  the  ends.  The  side  armour  ccases  about 
20  ft.  from  the  bows,  and  the  ends  of  it  are  connected  by  an  armoured 
bulkhead,  from  which  the  armoured  declc  extends  to  the  bows.  The 
Estimates  of  1900  inelude  provisión  for  completing  the  Herluf  Trolle, 
and  for  proceeding  with  another  ship  of  the  same  type. 

The  oíd  central  battery  ship  Odin  is  to  be  reconstruoted.  'The 
mounting  of  the  four  10-in.  Armstrong  M.JL.lt.  guns  will  be 
modified,  so  as  to  give  a larger  are  of  íire  and  greater  rapidity  of 
loading,  and  the  case  mate  will  be  divided  by  a steel  bulkhead,  while 
additional  proteetion  will  be  provided  in  other  parts  of  the  ship,  and 
1 • 4-in.  Maxims  will  be  mounted  on  the  bridge. 


Netheklands. 

The  shipbuilding  programme  introduced  by  Minister  Van  der 
Wijclc,  with  the  Estimates  of  1897,  was  presented  in  a ncw  form  with 
the  Estimates  of  1900  by  Minister  Hóell.  It  is  to  provide  for  the 
defence  of  the  Dutch  East  Indies,  for  general  Service,  and  the  defence 
of  the  mother  country.  The  auxiliary  squadron  for  the  East  Indies 
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is  to  consist  of  six  modera,  ships,  and  for  that  purpose  and  the  general 
defence  of  the  Dutcli  possessions,  including  the  West  Indies,  five 
armoured  vessels  and  seven  protected  cruisers  are  considered  necessary. 
For  home  defence,  the  Helder  position  calis  for  five  large  coast- 
defence  armourclads,  four  gunboats,  and  six  large  torpedo-boats ; 
Ymuiden  and  the  Nieuwen  Channel  (defended  chiefly  by  forts  and 
booms),  require  six  large  torpedo-boats  and  a gunboat ; Goeree,  the 
Ilollandsch  Diep  and  the  Volkerak,  three  small  armourclads,  six 
gunboats,  and  six  large  and  six  small  torpedo-boats ; the  Zuiderzee 
and  its  approaehes,  three  unarmoured  shallow-draught  monitors, 
five  gunboats,  three  large  and  six  small  torpedo-boats  (but  if  the 
Zuiderzee  be  drained,  only  two  gunboats  for  transport  work)  ; and 
ÜSTieuwe  Merwede  and  Waal,  two  gunboats. 

In  order  to  complete  tliis  programme  there  are  required  three 
armoured  ships  of  3,400  tons  (Kortnaer,  Fvertsen,  Piet  Hein),  five 
others  of  the  IConingin  Pegantes  type  (of  which  two  are  in  hand), 
three  coast-defence  ships  for  inner  waters  (the  Peinier  Claeszen  and 
two  to  be  built).  Seven  protected  cruisers  (Ivoningin  Wilhelmina 
and  three  each  of  the  Friesland  and  Gelderland  classes,  all  afloat), 
three  new  monitors  for  the  Zuiderzee,  twenty-one  large  and  twelve 
small  torpedo-boats,  fourteen  gunboats  and  five  schoonei's,  all  the 
smaller  vessels  having  yet  to  be  built  except  two  schooners ; three 
scliooners  are  for  the  fisliery  Service.  The  building  scheme  extends 
un  til  the  year  1909,  the  total  outlay  contemplated  being  about 
£3,304,750,  or  at  the  rate  of  £350,000  per  annum  excej>t  in  the 
last  year. 

The  types  of  the  new  ships  were  describcd  in  the  ¿Lnnuctl  of  1899. 
The  following  account  of  the  machinery  of  the  cruiser  ISToord  Brabant 
is  from  the  Engineer  : — 

“ The  engines  are  of  the  three-cylinder  triple-expansión  vertical 
type,  and  drive  twin  screws.  „They  run  inwards,  i.e.,  the  riglit- 
handed  propeller  is  on  the  port  side  of  the  vcssel.  The  engine 
space-is  divided  fore  and  aft  by  a water- tight  bulkhead  ; the  starting 
platforms  are  at  the  ship’s  sides,  and  are  particulai’ly  roomy.  The 
diameters  of  the  cylinders  are  33  in.,  49  in.  and  74  in.  ; the  stroke 
29  in.  They  were  designed  to  develop  9,750  I.H.P.,  when  making 
145  revolutions  per  minute,  and  to  pro j) el  the  ship  at  a speed  of 
20  knots  per  hour.  The  cylinders  are  supported  by  six  steel  inverted 
Y columna  of  I section.  The  bed-plates,  thrust  block,  cylinder- 
covers,  pistons,  and  crosshead  guide-blocks  are  likewise  of  cast  steel, 
all  being  designed  with  a view  to  economise  weight.  The  piston- 
rods,  which  are  of  nickel  steel,  are  forged  solid  with  the  crosshead 
gudgeons.  This  enables  both  rod  and  gudgeons  to  be  bored  out 
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hollow,  it  being  so  important  to  reduce  the  weight  of  this  recipro- 
cating  inass,  and  thereby  tbe  vibration  of  the  engine.  Tlie  connecting- 
rods  are  also  bored  hollow  from  the  crank  pin  and  up  to  within  a few 
inches  of  the  fork,  the  result  of  this  being  that  the  total  weight  of  the 
low-pressure  pistón  has  been  reduced  to  4,955  Ib.,  with  rod,  guido- 
blocks,  connecting-rod,  and  crank-pin  brasses,  made  up  as  folio ws  : — 
Pistón,  1,335  ib.  ; connecting-rod  complete,  2,420  ib.  ; piston-rod  and 
guide  blocks,  1,200  Ib.  Dividing  this  weight  by  the  area  of  the 
low-pressure  pistón  gives  1*15  Ib.  per  square  inch,  which  certainly  is 
very  low.  A 11  slide  val  ve  rods  are  of  nickel  steel,  and  they,  as  well 
as  the  piston-rods,  work  in  metallic  packings.  The  steam  xúpes  are 
very  noteworthy,  being  bored  out  of  the  solid.” 

Norway. 

The  coast-defence  armour-clad  Norge  was  launched  at  Elswick  on 
March  31st,  1900.  She  is  the  third  warship  built  at  the  same 
establishment  for  the  Norwegian  navy,  wliile  a fourth,  the  Eidsvold, 
a sister  of  the  Norge,  is  in  hand.  The  vessels  pveviously  launched 
were  the  Tordenskjold  and  the  Harald  Haarfagre.  The  ISTorge  is 
290  ft.  long,  50  ft.  G in.  beam,  16  ft.  6 in.  draught  and  3,847  tons 
displacemcnt,  with  a guarantced  spced  of  16¿  knots.  She  is  to 
be  armed  with  two  8*2-in.  Q.F.  guns,  six  5*9-in.,  eight  12-prs.,  six 
3-prs.,  and  two  torpedo-tubes  (submerged).  The  vessel  has  an 
armour  belt  of  Harveyed  steel  six  inches  in  thicknéss.  The  case- 
mates,  four  in  number,  are  of  nickel  steel  armour,  five  inches  thick. 
The  barbettes  are  of  nickel  steel,  six  inches  thick.  The  machinery  is 
of  the  twin-screw  vertical  triple-expansión  type,  with  Yarrow  boilers, 
to  develop  4,500  I.H.P.,  and  give  a speed  of  16¿  knots. 


Portugal. 

In  the  jánnual  last  year  the  second-class  cruiser  Dom  Carlos  I., 
btiilt  at  Elswick,  and  the  third-class  cruisers  Sao  Rafael  and  Sao 
Gabriel,  built  at  Havre,  were  described.  All  have  since  undergone 
their  triáis.  Those  of  the  Dom  Carlos  I.  took  place  in  April,  1899. 
Steam  is  provided  by  twelve  Yarrow  boilers.  For  six  hours,  with 
¿-in.  air  pressure,  about  8,000  I.TI.P.  were  developed,  and  a mean 
speed  of  20 '64  knots  was  obtained ; and  during  the  forced-draught 
trial,  with  a pressure  not  exceeding  2 in.,  12,690  I.H.P.  were  realised, 
and  a mean  speed  of  22  T 5 knots  was  reached  in  a considerable  sea 
and  half  a gale  of  wind.  With  a smooth  sea  and  no  wind  the  vessel 
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could  easily  have  steamed  at  22¿  knots.  The  gunnery  triáis  passed 
off  without  any  difficulty. 

The  third-class  cruisers  have  triple-expansión  engines  of  the  type 
made  at  the  Forges  et  Chantiers  de  la  Méditerranée,  with  Normand- 
Sigaudy  boilcrs  giving  2,600  horsc-power  under  natural  draught.  On 
June  7th,  in  the  official  four  hours’  trial,  with  300  tons  of  coal  on 
board,  the  mean  speed  with  natural  draught,  without  ventilators,  was 
15’75  knots,  and  with  forced  draught  and  4,000  I.H.P.  17*53  knots 
as  the  mean  of  a two  hours’  run.  The  natural  draught  contract  speed 
was  15  knots.  The  gunnery  triáis  were  also  successful. 

The  third-class  cruiser  Rainha  Amelia,  constructed  at  Lisbon 
from  the  designs  of  M.  Croneau,  was  launehed  on  April  lOth,  1899. 
The  following  are  the  principal  particulars  : displacement,  1,660 

tons;  lengtli,  246  ft. ; beam,  36  ft. ; draught,  14  ft.  8 in.;  protection, 
1 in.  steel  deck  ; armament,  four  5 * 9-in.,  two  3 • 9-in.,  and  two  3-pr. 
Schneider-Canet  Q.F.,  and  four  machine  guns ; two  torpedo-tubes 
for  14-in.  torpedoes  ; two  triple-expansión  vertical  engines  with 
Normand  boilers,  3,000  I.H.P.,  net  draught ; 5,000  I.H.P.,  forced 
draught ; 17  5 knots  ; range,  4,200  miles  at  ten  knots. 

Spain. 

What  remained  of  the  Spanish  naval  forcé  in  Cuba,  forming  a 
small  squadron  under  the  command  of  Capt.  Marenco,  composed  of 
the  auxiliary  cruisers  Patriota  and  Rápido,  the  cruisers  Magellanes, 
Marques  de  la  Enseñada,  the  torpedo  gunboats  Vincente  Yanez 
Pinzón,  Martin  Alonzo  Pinzón,  Marques  de  Molina,  and  the  gunboats 
Vasco  Nuñez  de  Balboa  and  Nueva  España,  arrived  at  Cádiz  in 
April,  1899.  The  gunboats  Galicia,  Filipinas,  and  Diego  Velasquez 
were  reported  to  have  been  left  behind  at  Martinique,  as  being 
without  fighting  valué. 

The  vessels  sold  by  the  Spanish  Government  to  the  United  States 
in  the  Pliilippines  were  thirteen  in  number,  twelve  gunboats  and  one 
torpedo-boat.  The  gunboats  were  the  Calamianes,  Maraveles,  Bulusan, 
Pampanga,  Paragua,  Samar,  Albay,  Manileño,  Panay,  Vasco,  Urdañeta 
(afterwards  destroyed  in  a river  action  by  the  rebels),  and  Guardoqui. 
The  torpedo-boat  was  the  Barcelo.  Nine  vessels  were  lost  to  the 
Americans  in  action — the  Don  Juan  de  Austria,  Isla  de  Cuba,  Isla  de 
Luzon,  Manila,  El  Cano,  Callao,  Leyte,  Mindoro  and  Mindanao. 
Most  of  the  vessels  are  gunboats  of  light  draught. 
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SWEDEN. 

Three  coast-defence  vessels,  temporarily  known  as  A,  B,  and  O, 
of  which  a diagram  is  included  in  this  volume*  are  being  built 
under  the  direction  of  Captain  Lilliehóók,  Chief  Constructor  of  the 
Swedisli  ISTavy.  They  are  in  hand  respectively  at  Stockholin  (the 
Bérgsund  yard),  at  Gothenborg  (the  Mótala  and  Lindholmen  yard), 
and  at  Malino  (the  ELorkum  yard).  The  three  ships  are  generally 
of  the  same  class  as  the  Gristigheten,  and  the  following  are  their 
dimensions : displacement,  3,670  tons ; length  at  the  water-line, 

287  ft.  ; extreme  beam,  49  ft.  3 in. ; draught,  16  ft.  5 in.  The  pro- 
tection  for  the  armament  is  of  Krupp  and  nickel  steel,  that  on  the 
8’2-in.  gun  turrets  varying  in  tliickness  from  5 in.  to  7£  in.  and  that 
on  the  tuiTets  of  the  5‘9-in.  guns  from  2£  to  6 in.,  while  the  citadel 
and  conning-tower  are  protected  by  7 in.  of  BLrupp  steel.  All  the 
guns  have  been  manufactured  at  the  Bofors  Gallspi-nz  works,  Sweden, 
and  are  as  folio ws  : tvvo  8'2-in.,  six  5 * 9-in.  Q.F.,  ten  2 • 2-in.  Q.F., 
and  two  1 * 4-in.  Q.F.,  and  there  will  be  two  submerged  torpedo-tubes 
forward  for  17i-in.  torpedoes.  The  I.H.P.  -will  be  5,600  (£-in.  air 
pressure),  giving  a speed  estimated  at  16£  knots.  The  engines  are 
being  built  in  the  same  places  as  the  hulls  of  the  ships,  and  the 
boilers  will  be  of  the  water-tubo  typc.  The  normal  coal  supply  will 
be  375  tons,  and  the  range  at  ten  knots  about  4,000  miles.  The 
estimated  cost  of  each  vessel  is  about  £270,000. 

The  armourclads  Svea,  Gota,  and  Thule  are  to  be  reconstructed, 
the  work  involving  an  outlay  of  £275,200,  of  which  lialf  is  to  be 
expended  in  1900  and  the  balance  in  1901. 

Tukkey. 

Messrs.  Ansaldo,  of  Sampierdarena,  have  now  well  in  hand  the 
reconstruction  of  the  oíd  central  battery  ironclad  Messoudieh,  built 
in  the  Thames  in  1874.  The  following  are  the  new  particulars  : — 
protection : belt,  12  in. ; gun  positions,  6 in.  and  9 in.  ; deck,  1 in.  ; 

armament,  two  9 -2-in.  B.B.,  12  6-in.  Q.F.,  14  3-in.  Q.F.,  10  6-prs. 
Q.F.,  2 3-prs.  Q.F. ; engines  11,000  I.H.P.,  water-tube  boilers,  speed 
15  knots.  The  Assar-i-Tewfik  went  with  the  Messoudieh  to  Genoa, 
but  particulars  concerning  her  refit  are  not  yet  known. 

The  torpedo-boat  Siamjevelot  sank  in  the  outside  liarbour  at 
Beyrout,  on  April  21st,  1900,  owing  to  a boilcr  explosión.  Twenty- 
seven  lives  were  lost. 

John  Lkyland. 

* Pt._II.,  Píate  87. 
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CHAPTER  III. 

COMPARATIVE  STRENGTH. 

The  war  in  South  Africa  made  necessai’y  some  slight  redistribution 
of  our  naval  forces.  Owing  to  the  fact  that  we  wcre  engagcd  in 
hostilities  with  coun tries  wliich  possessed  no  sea  x>ower>  the  duties 
thrown  upon  the  Fleet — except  in  the  remarkable  work  of  the 
naval  brigades — were  not  conspicuous.  The  ISTiobe,  Thetis,  Pelorus 
and  Fearless  were  temporarily  attached  to  the  Cape  of  Good  Hope 
Station  ; a patrol  of  the  route  followed  by  the  transporta  was 
established,  and  the  ships  of  the  First  Reserve  assembled  at  Port- 
land  on  March  lst  f.or  a month's  gunnery  and  torpedo  practice. 

A list  is  given  on  the  following  page  of  the  most  important 
Squadrons  in  European  waters.  It  calis  for  little  comment.  The 
Channel  Fleet  remains  unchanged,  except  that  the  Niobe,  which 
replaced  the  Blake,  is  absent,  and  that  the  Pactolus  has  relieved  the 
Pelorus.  In  the  Mediterranean,  the  Canopus,  Ocean,  and  Renown 
have  taken  the  places  of  the  Hood,  Anson,  and  Camperdown,  the 
Squadron  thus  gaining  by  the  addition  of  modern  first-class  ships  fox* 
one  of  the  first-class  and  two  of  the  second.  Further  changes  have 
been  made  in  the  French  Squadrons.  The  ncw  battlcships  Chai’le- 
raagne  and  Gaulois  have  been  commissioned  in  the  Mediterranean,  to 
be  joined  by  their  sister  ship  the  St.  JLouis  ; and  the  Cai*not  and 
Masséna  have  left  the  Squadron  thei*e  and  proceeded  to  the  Channel. 
The  great  reconstruction  of  the  ships  of  the  second  line  which  is  in 
progress  has  withdrawn  many  of  them  temporaiály  from  activo 
Service,  only  the  Formidable,  Baudin,  and  Dupei*ré  being  now  in  full 
commission,  and  the  last  of  these  is  about  to  be  put  in  hand,  as  well 
as  the  Marceau.  When  the  work  upon  the  vaiúous  vessels  has  been 
completed  the  Squadrons  will  have  received  a considerable  accession 
of  strength. 

Adopting  the  classification  of  the  lists  which  ai*e  at  the  end  of  this 
chapter  it  apj>ears  that  Great  Britain  has  now  in  commission  in 
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European  waters  eigliteen  first-class,  seven  seconcl-class,  and  four 
third-class  battleships,  and  France  eight  of  the  first-class,  foui'  of  the 
second,  and  four  of  the  third,  not  including  the  Jemmapes  and  Valrny. 
The  battleship  strengtli  of  the  Fren ch  Mediterránea»  Squadron  is  main- 
tained,  tliough  itisat  present  weaker  ineruiscrs  owing  to  the  departure  of 
the  D’Fntrecasteaux,  G-uichen,  and  D’Assas,but  the  Northern  Squadron 
has  now  three  first-class  and  three  second-class  battleships,  instead  of 
being  composed  entirely  of  second-  and  third-class  ships,  as  was  the 
case  after  the  redistribution  referred  to  in  the  Annual  last  year. 

The  Italians  have  at  the  present  time  an  unusually  large  number 
of  ships  in  commission  in  the  Mediterranean.  The  Squadron  consists 
of  the  first-class  battleships  lie  Umberto,  Sardegna,  and  Sicilia  ; the 
second-class  ships  Lepante,  Doria,  Lauria,  and  Morosini,  and  the 
third-class  battleship  Dándolo.  Only  the  Italia  and  Duilio  remain 
in  reserve  out  of  the  whole  list  of  completed  battleships.  The  Lauria 
joined  the. Squadron  in  January,  1900,  the  Morosini  in  March,  and 
the  Lepante  and  Sardegna  in  April.  The  torpedo-gunboats  Urania, 
Caprera,  Goito  and  Calatafimi,  with  the  Volta,  and  many  torpedo- 
boats,  are  also  attached  to  the  Squadron. 

It  is  understood  tlxat  the  Ilussians  have  in  commission  a “practico,” 
or  cvolutionary  squadron,  with  a training  squadron,  and  a number  of 
special  vessels. 

The  Germán  Squadron  in  lióme  waters  consists  of  the  four  first- 
class  battleships  of  the  Brandenburg  class,  three  ships  of  the  third- 
class  (Badén,  Bayern,  and  Oldenburg),  and  a few  cruisers  and  dispatch 
vessels,  and  the  Beowulf  and  some  others  of  the  coast-defence  ships 
are  also  in  commission. 

The  table  given  on  page  66  of  ships  in  East  Asian  waters  calis 
for  little  remark.  The  chief  facts  of  note  are  the  substitution  in 
the  British  Squadron  of  the  Goliath  for  the  Victorious,  in  the 
Frénela  División  of  the  fii’st-class  cruiser  D’Fntrecasteaux  for  the 
oíd  Varaban,  and  the  addition  to  the  Itussian  forcé  of  the  new 
battleship  Petropavlovsk.  We  have  now  several  destroyei's  on  the 
China  Station,  and  it  is  said  tliat  a number  of  the  new  Eussian 
destroyers  are  going  out  to  tliose  waters.  With  the  exception  of  the 
Undaunted  all  our  first-class  cruisers  are  comparatively  new  to  the 
station.  The  Terrible  has  lately  arrived  after  the  memorable  Service 
her  captain,  officers,  and  crew  rendered  in  South  Africa.  The 
accession  of  strength  to  the  United  States  Squadron  is  in  conscquence 
of  the  annexation  of  the  Philippines,  and  many  of  the  vessels  are 
gunboats  for  rivor  and  local  Service  in  the  islands.  The  Italians 
have  on  the  China  Station  the  third-class  cruisers  Liguria,  Elba,  and 
Calabria. 
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SHTPS  IN  COMMISSIOJST. 

BASTEEN  ASIA. 


! 


Class. 

RRIT1SH. 

FRENCH. 

RUSSIAN. 

i 

GERMAN. 

UNITED 

STATES. 

BaTTLESHIPS 

Goliatli* 

Petropavlovsk 

Kaiser 

I " " 

Oregon 

Centurión 

Navarin 

Deutschland 

Barfleur 

Sissoi  Veliky 

lst-Cl. 

Orlando 

D’Entrecas- 

Rossia 

Kaiseriu 

Brooklyn 

ürutbers 

Undauuted(a) 

teaux 

Rurik 

Augusta 

Aurora 

Ad.  Naliimoíf 

Endymion 

Dmitri  Donskoi 

Terrible 

Yladimir 

Monomacli 

2nd-Cl. 

Bonaventure 

Descartes 

Ad.  KornilofF 

Irene 

Bal  ti  m ore  J 

Cbuisers 

Hermione 

Pascal 

Gefion 

Newark 

Pique 

Jean  Bait 

Prinzess 

New 

Wilholm 

Orleans 

Srd-Ol. 

Alacrity 

s 

Zabiaka 

Arcona 

Cruisers 

Brisk 

Razboynik 

Cormorán 

Sboops,  etc.  . 

14f 

2 

5 

1 

13|| 

o (Coohin- 

China) 

Torpedo- 

m m 

• • 

2 

Gunboats 

Destroyers 

5 

• • 

• • 

• • 

Armoured 

Styx 

Gremiastcliy 

Gunboats 

Otvajny 

MONITOR8  . 

Monadnock 

Monterey 

(ci)  To  be  replaceil  by  Argonaut. 

♦ Delayed  for  machiucry  rcpuirs. 

ÍInclading  4 river  gunhoats. 
lteturning. 

||  Thls  ineludes  the  Isla  de  Cuba,  Isla  de  Luzon  and  Don  Juan  de  Austria,  captured  from  tho  Span  larde 
at  Manila.  The  United  States  have  besides  several  auxiliary  cruiscra  and  other  vessels  iu  commission  in 
the  Phillppines. 


EAST  INDIE&. 


Cl»A  88. 

BR1TTSH. 

FRENCH. 

2nd-Cl.  Cruiser 
3rd-Cl.  Cruiseks 

Higliílyer 

Marathón 

Cossack 

Pomone 

Nielly 

D’Estaing 

Sloofs  and  Gunboats 
Tobpedo-Gunboats 
Coabt-Defencb  Ships 

3 

2 (1  in  reservé) 
Magdala 

Ahyssinia  (In  reservé) 

3 
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SHIPS  IN  COMMISSTOH. 


ATLANTIC. 


BRITISH. 

CT-AS8. 

FRENCH. 

UNITED 

Capb. 

America. 

STATES. 

BATTLESTITPS 

Monarch 
reserve , 
Capetown) 

Indiana 
Massaoh  u setts 
Texas 

Goast-Defence  Siitps 

Hotspur 
(/n  reserve , 
JBermtidá ) 

Ist-Gl.  Cruisers 

Niobe* 

Cresoent 

New  York 

2nd-Cl.  Cruisers 

Doris 

Indefatigable 

Céoille 

Chicago 

Forte 

Flora 

Thetia* 

Hcrrnes 

D’Assas 

Tribune 

Suche  t 

Srd-Ol.  Crutrers 

Magicienne 

Pearl 

T ronde 

Detroit 

Pbilomel 

Pelorus* 

Fearlesa* 

Barracouta 

ProForpine 

Psyche 

Montgomery 

/ 

Barrosa 

Tartar 

Racoon 

8 loops  and  lst-Cl. 

Gunboats 

5 

6 

1 

4 

Destróyer  . 

1 

* Temporarlly  detached  from  the  Channel  and  Méditerronean  Squadrons. 


The  additions  made  to  the  Squadron  under  the  eommand  of  Sir 
liobert  Harris  havc  been  alluded  to,  and  are  seen  in  the  above  Table.  iiope 
The  Powerful,  home'ward  bound  from  China,  and  the  Terrible,  pro-  statlon- 
coeding  thither  to  táke  her  place,  were  also  temporarily  attached  to 
the  Squadron,  but  have  since  proceeded  to  tlieir  several  destinations. 

-Both  of  them  playod  a great  part  in  tlic  early  opcrations  against  the 
Boers.  It  was  owing  to  the  ingenuity  and  energy  of  Captain  Percy 
Scott,  of  the  Terrible,  and  to  the  slcill  of  those  associated  with  him, 
that  the  naval  gruís — the  12-pr.,  the  4*7-in.,  and  finally  the  6-in. — 
were  provided  with  wheel  mountings  which  enabled  them  to  accom- 
pany  the  troops.  In  a chaptcr  on  “ Comparativo  Strength,”  it  may 
perhaps  be  permissible  to  say  that  Captain  íledworth  L.ambton  of  the 
Powerful  proceeded  to  Ladysmitli  with  a naval  brigade,  which  took  a 
glorious  part  in  the  defence  with  4*7-in.  and  12-pdr.  guns.  '*  Had  it 
not  been  for  these  guns,”  said  Sir  G-eorge  White,  “ the  guns  of  the 
Boers  would  have  been  brouglit  up  to  positions  very  much  nearer  to 
my  defences  of  L.adysmith,  and  it  would  have  enormously  embar  - 

F 2 
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Pacific 

Statiou. 


Com- 

parativa 

Tablee. 


rasscd  'my  powers  of  resistance,  and  would  have  added  enormously 
to  the  mortality  of  the  garrison.”  Tlius  a preponderance  of  naval 
forcé  told  decisively  against  the  Boers.  A naval  brigade  with 
naval  guns  also  took  parb  in  the  operations  of  Sir  Tledvcrs  Buller  ; 
another  was  with  Lord  Metliuen,  losing  very  heavily  at  Oraspan,  and 
a brigade  with  its  guns  has  sliared  in  the  movements  directed  by 
Lord  Roberts. 

The  following  table  of  ships  in  commission  in  the  Pacific  calis 
for  no  explanation.  A srnall  increase  of  strength  in  tliose  waters 
was  caused  by  the  Samoan  difficulties. 


SHIPS  IN  COMMISSION. 

PACIFIC). 


Class. 

BR1TISH. 

UNITED  STATES. 

Austkalian  Station. 

Pacific  Station. 

Battleship 

-• 

•• 

Iowa 

lst-Cl.  Cruisers 

Roy  al  Artbur 

Warspito 

2nd-Gl.  Oruibers 
3rd-Cl.  Cruibkrs 

Katoomba  (Sydney  re- 

Mildura  serves). 

Ilingarooma 

Tan  ranga 

Wall  «roo 

Mohawk 

Porpoiflo 

Pylade» 

Arctliusa 

Leander 

Piiaeton 

Philadelphia 

Marblehead 

Sjloops  and  Gtün- 

BOAT8  .... 

3 

2 

2 

Tobpedo-Gunboat8 

1 

. . 

Destróyer 

•• 

1 

•• 

Tlio  Freneb  havo  tbe  sccoud-class  cruiscr  Protet  and  2 eloops.  and  the  Germana  two  amall  oruisers, 

in  commission  in  the  Pacific. 


In  the  chapter  apon  Comparativo  Strength  in  the  A.nnual  of 
1899,  Mr.  Brassey  explained  the  changes  which  had  been  introduced 
into  the  Comparative  Tables.  All  first-class  battleships  which  had 
appeared  in  “ Section  B ” in  previous  years  were  removed  to  the 
second  class  and  most  of  the  second-class  battleships  were  transferred 
to  the  third  class,  the  less  effective  third-class  vessels  being  struek 
out  or  placed  in  the  coastguard  list.  The  present  writer  has 
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clcemcd  it  right  to  j>reserve  the  comparativo  tablea  in  the  exact 
form  which  they  had  last  year.  A summary  of  them  is  printed 
on  p.  80,  and  the  tables  themselves  have  been  brought  up  to 
date  by  the  inclusión  of  the  ships  put  in  hand  since  the  A.nnual 
last  appeared. 

Mr.  Brassey  remarked  in  bis  cbapter  upon  tbe  difficulties  of 
classification,  and  upon  the  fact  that  it  is  not  easy  to  draw  the  line 
between  some  cruisers  and  some  battlesbips.  It  certainly  does  not 
becoine  any  easier  through  the  introduction  of  improved  systems  of 
manufacturing  armour  which  make  it  possible  to  give  to  a ship 
sufficient  protection  with  thinner  plating,  thus  enabling  cruisers  in 
tliis  matter  to  approximate  even  more  closely  to  battlesbips.  The 
new  ships  which  have  been  designed  for  the  Italian  ISTavy,  and 
of  which  a diagram  will  be  found  in  Part  II.,  have  been  described 
as  battlesbips.  As  a matter  of  fact  it  is  open  to  question  whetber 
the  vessels  would  not  better  be  described  as  cruisers.  They  are 
to  have  comjdete  waterline  protection  of  six  inches  of  special  steel, 
presumably  equal  to  that  of  the  Krupp  process,  and  protecting  the 
bases  of  all  the  turrets,  which  are  six  in  number,  each  mounting  two 
8-in.  guns.  It  rnay  certainly  be  said  that  there  are  some  cruisers  fit 
to  “ lie  in  a line  ” with  some  battlesbips  j but  it  may  also  be  afíirmed, 
as  Mr.  Brassey  said  last  year,  that  unless  the  modern  cruiser  can 
fight  the  modern  battleship  she  will  not  secure  the  command  of 
the  sea,  and  that  the  relativo  strength  of  navies  must  still  be 
estimated  by  relative  strengtli  in  battlesbips. 

It  will  be  seen  from  the  table  on  p.  80  that  in  tbe  list  of 
lirst-class  battlesbips  we  are  in  a satisfactory  position,  notwith- 
standing  the  fact  that  Mr.  Goschen  was  compelled  to  announce, 
in  the  Memorándum  accompanying  the  ISTavy  IGstimates,  that  delays 
in  delivery  of  material,  diíliculties  in  securiug  adequate  numbers  of 
workmen,  and  otber  circumstances,  had  seriously  affected  progress  in 
rogard  to  contract-built  ships,  and  that  the  work  in  the  dockyards 
had  also  been  affected.  Althougk  the  position  appcars  satisfactory, 
this  cannot  be  held  as  any  reason  for  delay,  more  especially  as  the 
Powors  of  the  Continent  are  increasing  their  rate  of  production  and 
providing  for  the  laying  down  of  larger  numbers  of  ships. 

Of  first-class  battlesbips  we  have  22  eompleted  as  compared  with 
9 for  Prance,  6 for  Bussia,  and  5 for  Gcrmany.  In  the  list  of 
second-class  battlesbips,  which,  of  course,  are  less  important,  we  have 
only  11,  as  against  20  for  Fi'ance  and  Bussia  ; and  again  in  tbe 
third-class  we  have  only  12  compared  with  16,  though  this  deficiency 
is  really  due  to  the  transfer  of  certain  oíd  vessels  to  the  list  of 
coastguard  ships.  The  Prench  are  now  completing  their  new  battle- 
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ships,  and  are  busily  engaged  in  re-arming  and  re-boilering  some 
receñí,  clásses.  Certain  of  these  are  now  coming  forward  for 
commission. 

In  course  of  construction,  we  liave  not  less  tkan  14  first-class 
battleships  as  against  2 for  Fi'ance,  7 for  Bussia,  9 for  Germany, 
7 for  tlie  United  States,  4 for  Italy,  and  2 for  Japan.  In  the  previous 
cliapter  the  conditions  whicb  liave  delayed  the  building  of  the 
United  States  battleships  are  alluded  to,  and  the  extensive  sliip- 
building  programmes  of  France  and  Germany  are  described.  Some 
uncertainty,  as  usual,  attends  Bussian  ship-building,  but  it  is  lcnown 
that  tliree  new  battleships  have  been  put  in  hand.  It  must 
necessarily  become  a subject  of  consideration  with  tlie  Admiralty  as 
to  how  far  our  ship-building  programmes  may  need  to  be  expanded 
owing  to  the  larger  efforts  that  are  being  niade  by  other  Powers. 

Althougli  it  is  not  easy  to  say  in  exactly  wlmt  State  certain  ships 
will  be  at  the  cióse  of  the  year,  it  may  be  estimated  that  the  strength 
in  completed  battleships  will  at  that  time  probably  be  as  follows  : — 

Fkancb  and 


Battleships. 

Exqland. 

Fkance. 

Kussia. 

liUSSIA. 

Firat-clasa 

24 

10 

6 

16 

Second-class 

11 

9 

10 

19 

Third-olass 

12 

15 

1 

1G 

Total  . . 

. 47 

31 

17 

51 

It  appears,  therefore,  that  the  Franco-Iiussian  combination  may 
have  a slight  advantage  in  regard  to  numbers,  but  that  our  large 
proportion  of  modern  and  povverful  battleships  probably  makes  the 
Britisli  Islavy  more  tlian  equal  in  strength  to  the  navies  of  the  two 
Powers. 


John  Leyland. 
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Table  II. — Second-Class  Battleships, 
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Table  III— Thied-Class  Battleships. 
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Note.— C G = coastgoard  ships.  H D = barbour  defence  Bhips. 


Tabee  Y.— ITrst-Class  Crtjisers. 
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Orlando  
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Amphiou 

Arethusa 
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Forth  

Merscy  

Severn  

'Til  ames  

Astro»  

Bonaventure  ... 

Cambriait 

Cliarybdls 
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Forte 

Fox 
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¿Eolus  

Andromnche  ... 

Apollo  
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Inde  fatiga  ble  ... 
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Several  othere  oí  this  clase  are  said  to  be  inclnded  in  the 
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CHAPTER  TV. 

The  Tactics  of  Fast  Craft. 

There  are  few  suggestions  for  the  bettering  of  the  edueation  of  naval 
officers  more  plausible  than  that  of  starting  a scbool  of  2STaval 
Strategy  and  Tactics  ; but,  like  most  otber  suggestions  not  adopted 
by  the  officers  responsible  for  the  management  of  naval  matters,  the 
advantages  are  more  apparent  than  real.  The  principies  of  strategy 
should  be  studicd  fi’orn  history,  and  history  only.  The  actual  details 
of  the  exact  strategy  that  will  be  employed  by  us  in  our  wars  of  the 
future — that  outcome  of  years  of  thought  of  the  finest  brains  of  our 
naval  and  military  experts — is  naturally  a confidential  and  secret 
subject.  When  war  is  declared  the  policy  entrusted  to  our  admiráis 
will  be  reviewed  by  the  world — to  lecture  on  it  now  would  be 
criminal.  It  is  clearly  undesirable  for  officers  acquainted  with  the 
details  of  our  streugth,  with  our  resources,  as  well  as  with  our 
weaknesses,  to  publicly  discuss  the  probable  lines  of  strategy  we 
shall  adopt,  instructing  our  neighbours  with  but  small  gain  to 
ourselves ; but,  since  in  war  timo  officers  will  undoubtedly  find 
themselves  called  on  to  exercise  considerable  strategic  judgment,  a 
study  of  history  and  the  oíd  wars,  both  naval  and  military,  aided  by 
their  knowledge  of  sea  life  and  conditions,  will  stand  them  in  good 
stead,  and  the  accustomedness  of  their  minds  to  assimilate  the  factors 
by  constant  and  individual  thought  will  be  of  more  valué  than 
professional  dicta.  It  must  not  be  assumed  because  naval  officers 
do  not  talk  or  write  much  on  such  professional  subjects,  that 
necessarily  they  neglect  study  and  do  not  think ; on  the  eontrary, 
their  life  at  sea,  with  fleets  and  in  fleet  eonditions,  and  their  intercourse 
with  their  scniors  and  other  thoughtful  minds,  are  to  them  a long 
career  of  learning  by  theory  and  practice. 

If  tliis  is  true  of  strategy,  is  it  not  infinitely  more  so  of  tactics  ? 
The  only  real  school  for  tactics  is  the  fleet  at  sea ; a lecture-room 
will  never  help  a tactician — a tactician  is  born,  not  made.  The  man 
who  can  practically  anticípate  the  new  formation  of  the  enemy  by 
the  swing  of  the  ships  and  their  alteration  in  speed,  and  is  able  to 
meet  the  movement  instantly  by  a preconeeived  disposition  of  bis 
own  vessels,  is  one  to  whom  a short  course  of  lectures  will  have 
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taught  but  litfcle,  but  whose  braiu  aud  eye  during  Lis  wliole  life  llave 
worlced  togetber  when  ships  mauceuvred.  Anyfching  of  tlie  n ature  of 
a cram  in  such  subjec-ts  is  useless.  Tactical  facility,  apart  from  mere 
tactical  knowledge,  cau  ouly  be  firmly  implanted  in  tlie  mind  by 
individual  and  life-long  vvrestling  with  tho  subjeet  and  its  many 
brancbes.  Otlier  braius  may  lielp  to  classify  the  subjeet  and  pro- 
pound  tbe  elements,  but  individual  tliouglit  must  supply  the  facility 
of  recognition  if  ever  quickness  of  grasp  and  appreciation  is  to 
becoiíie  a second  nature  to  the  tactician.  For  these  reasons  I 
venture  to  think  a good  text-book  would  be  of  more  valué  than  a 
course  of  lectures.  What,  in  plain  language,  naval  ofíicers  want 
is  to  have  their  thoughts  and  reasoning  powers  guided,  not  warpod, 
to  avoid  being  merely  the  mirrors  of  academic  ideas,  to  be  en- 
couraged  to  use  their  reason  to  detect  and  assimilate  the  teacliing 
■of  their  superior  ofíicers,  and  of  their  own  practica!  expcrience,  to 
ponder,  think,  and  grow  aecustomed  by  thought  to  the  varying 
■conditions  of  naval  armaments,  to  keop  their  minds  ready  to  grasp 
each  moveraent  and  manceuvre  as  recorded  by  the  eye,  and  by 
practised  thought  to  instantly  aj>preciate  its  bearing  on  the  existing 
conditions.  An  officer  who  engages  in  a battle  merely  equipped  with 
the  opinions  of  others  and  tho  manoeuvring  signal-book,  without 
having  his  ideas  formed  and  his  captains  in  his  confidence.  without 
thorough  and  reciprocal  feeling  between  himself  and  them,  without 
knowledge  of  their  capabilities,  will  fail,  and  fail  most  signally.  Can 
any  course  of  lectures  teach  this  ? or,  to  quote  Captain  Mahan,  “ The 

lesson is  the  danger  of  disgi’aceful  failure  to  men  who 

have  negleeted  to  keep  themselves  prepai*ed,  not  only  in  the  know- 
ledge of  their  profession,  but  in  the  sentiment  of  what  war  requires.” 

What,  however,  X think  are  always  welcomed  by  naval  officei’s 
are  papers  or  books  dealing  with  their  profession,  especiall y with  the 
principies  rather  than  the  details  of  strategy  and  tactics.  These, 
whether  in  agreement  or  not  with  their  experience  and  ideas,  may 
present  even  commonplace  subjects  in  some  new  aspect  and  increase 
their  interest.  One  subjeet  of  great  importance  is  the  study  of  the 
use  of  fast  craft,  and  X think  a summary  of  the  operations  tliey  may 
be  called  on  to  undertake,  togetber  with  a few  remarles  on  their  use, 
may  not  be  without  interest. 

Tactics  as  practised  by  ships  in  peace  time  must  diífer  con- 
siderably  from  those  that  will  be  used  in  actual  warfare.  The 
evolutionary  tactics  of  peace  time  have  an  immense  valué  in 
practising  ofíicers  in  handling  their  ships  at  equal  and  varying 
speeds.  They  deal  chiefly  with  undamaged  ships  and  an  unbroken 
line  of  battle,  and  with  the  relations  of  each  ship  of  a fleet  to  the 
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other,  rather  than  witli  that  more  imporfcant  branch  of  tactics,  that  of 
the  entire  íleet  or  of  individual  ships  with  the  enemy. 

The  question  of  the  tactics  of  a fleet  or  of  single  ships  wlien 
opposed  to  others  is  one  of  the  greatest  importance,  and  has  for  all  ages 
been  a sealed  book.  The  Dutch,  Englisli,  and  French  schools  evolved 
with  experience  different  modes  of  attack,  none  of  which  were 
generally  used,  even  by  the  fleets  of  their  own  country,  and  they 
were  continually  being  modified  by  alteration  in  ship  construction, 
till  really  the  genius  of  an  admiral  was  shown  by  the  conñdence  with 
which  he  discarded  the  recognised  taotical  stagnation  of  the  day,  and 
evolved  new  methods  often  diametrically  opposed  to  the  oíd.  The 
choice  of  the  lee  gauge  in  preference  to  the  weatlier  by  the  inferior 
fleet,  and  Nelson’s  bold  tactics  at  Trafalgar  against  fleets  wliose  valué 
he  well  knew,  are  two  well-lcnown  examples  of  absolute  revolution 
against  accepted  tactical  notions. 

In  the  future  I venturo  to  thinlc  that  tactics  will  be  divided  into  DiíFeren- 
two  broad  and  distinct  parts — one  the  tactics  of  the  line  of  battle,  of 

and  tlie  other,  for  want  of  a better  ñame,  I must  cali  the  tactics  of 
fast  ci'aft.  The  germs  of  this  división  are  barely  discernible  in  the 
past,  but  the  growth  of  speed  as  a factor  in  war  has  caused  a broad 
distinction  to  grow  up  in  the  present  and  future.  It  is  with  the 
latter  class  of  tactics  that  I will  cliicfly  deai. 

By  the  term  tactics  of  “ fast  craft  ” I do  not  mean  any  particular  i aBfc  oraft 
vessels  from  battleship  to  torpedo-boat,  but  merely  the  tactics  that 
any  ship  or  boat  not  in  the  line  of  battle  may  llave  to  employ  when 
lxer  speed  is  superior  to  her  opponent,  although  otherwise  she  may  be 
inferior  to  her.  First,  second,  or  third  class  cruisers,  destroyers,  or 
even  torpedo-boats,  when  together  and  operating  against  similar  craft, 
must  form  line  of  battle  and  use  tactics  similar  to  those  of  a battle- 
ship action,  but  when  opposed  to  superior  ships,  or  when  their  high 
speed  is  rcquired  to  be  turned  to  account  in  scouting  or  for  other 
purposes,  then  they  enter  upon  a different  field  of  action  where  arma- 
ment  is  no  longer  solely  opposed  to  armament,  but  where  speed  is 
the  predominating  factor  and  has  at  times  to  be  pitted  alone  against 
armament  to  obtain  desired  resulta. 

The  essential  feature,  tlierefore,  of  fast  craft  fighting  is  the  fact  of  Tlie  factor 
having  in  ojjposition  to  them  units,  or  combinations  of  units,  superior  ofsPee<b 
in  fighting  strengbh,  but  speed  is  pr'eponderatingly  in  favour  of  the 
smaller  craft.  It  is  this  crucial  point  of  speed  that  can  equalise  and 
at  times  malee  a puny  fragile  craft  superior  in  duel  to  a battleship. 

It  should  be  well  noted  that  such  an  equality  or  superiority  exists 
only  at  the  time  of  the  circumstance  of  position.  Fo  speed  can  make 
a torpedo-boat  egual  to  a battleship,  any  more  than  a man  wlio 
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prcsscs  tlie  firing  key  of  an  observation  mine  can  be  supposed 
equal  to  tbc  ship’s  company  be  may  destroy.  Tlie  potential 
worth  of  a battlesliip  is  a totally  different  thing  to  her  actual  wortb 
in  adverse  and  perliaps  hopeless  circumstances.  Many  basty  and 
bazy  conclusions  bave  beeu  drawn  by  attempting  to  compare  tbe 
relative  valué  to  a navy  of  vessels  of  different  fuuctions  from  data 
based  on  exceptional  conditions,  and  it  is  tlie  confusión  of  tbc 
acciderit  for  tbe  practico  of  war  tbat  has  led  to  much  diversity  of 
opinión  as  to  tbe  relativo  valué  of  functionally  different  ships. 

Tbe  question  of  tbe  relative  valué  of  a battlesliip,  cruiser,  or 
torpedo-boat  is  an  absurdity,  unless  the  nature  of  tbe  Service  wbicb 
tbey  bave  to  perform  is  considered ; and  tbe  extremely  diñieult 
question  of  the  relative  nnmber  of  eacb  required  in  a navy  can  only 
approximately  be  determined  by  a complex  consideration  of  the 
various  combinations  wbicb  every  imaginable  desirable  condition  of 
strategy  in  warfare  in  any  section  of  tbe  globe  may  require.  In  war 
against  one  country  battlesliips  might  be  of  little  valué,  in  anotlier 
combination  tbey  migbt  form  tbe  whole  forcé  desirable.  In  one  war 
torpedo-boats  might  remain  on  tbe  slips,  under  otber  conditions  tbey 
could  not  be  built  too  quickly  ; and  the  same  for  otber  classes  of 
vessels.  Different  classes  of  vessels  can  therefore  bave  no  absolute 
relative  valué  apart  from  the  nature  of  tbe  Service  tbat  tbe  strategy 
of  tbe  moment  may  demand. 

Speed  is  tbe  factor  of  warfare  tbat  determines  tbe  range  of  íire  in 
an  action.  Strictly  speaking  of  itself  it  cannot  forcé  an  action. 
Sti-ategy  and  political  necessities  are  far  more  potent  causes  of  action 
than  speed  can  ever  be,  even  witb  small  craft  against  tbeir  larger 
enemies,  since  eitber  may  require  tbe  inferior  forcé  to  attaclc  tbe 
larger,  even  if  anniliilation  ensues. 

Witb  avoiding  actions  in  toto  speed  is  the  one  useful  factor ; it  is 
a greater  security  to  a fast  craft  attacked  by  a slower  than  all  tbe 
armainent  in  tbe  universe.  Speed,  bowever,  is  liable  to  derangement 
from  internal  causes,  guns  and  armour  practically  only  fail  from 
externa!  attack,  and  can  therefore  only  give  way  under  hostile  gun 
fire  ; speed  may,  on  the  otber  liand,  vanisb  from  internal  accidental 
causes ; perliaps,  without  an  enemy  in  siglit,  a fast  craft  may  be 
deprived  of  her  chief  weapon  of  defence. 

This  consideration  leads  to  two  maxiins — one  tbat  every  care  of 
tbe  macbinery  and  boilers  sbould  be  studied  and  speed  never 
unnecessarily  forced,  and  the  engino-room  given  every  possible  notice 
of  large  change  in  speed ; and  tbe  other  is  tbat  tbe  warfare  of  a class 
wbose  defence  may  vauisli  as  rapidly  as  the  explosión  of  a magazine 
is  one  of  great  danger,  and  tbat  whenever  these  vessels  are  used  tbe 
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Ad miral  should  be  prepared  for  their  loss.  Not  only  are  tlxey  pitted 
against  vessels  of  superior  armament — in  fact,  crushing  supeiiority — 
but  internal  as  well  as  external  aceident  may  cause  tlieir  ruin.  Tliis 
point  will  be  referred  to  again  wlien  cousidering  fast  craft  used  íij 
offence  ; but  we  cannot  too  often  sehool  our  ideas  to  the  Wholesale 
loss  that  we  sliall  llave  to  put  up  with  with  equanimity  in  future 
naval  warfare. 

The  armament  of  last  cral't  is  of  two  kinds,  the  gun,  and  tlie  ram 
and  torpedo,  the  ram  being  but  a short  range  torpedo,  or  the  torpedo 
considered  to  be  a long  distance  ram,  whichever  we  wish.  The  gun 
armament  is  chiefly  of  use  against  equal  or  inferior  craft.  In  most  of 
the  smaller  cruisers  so  much  in  the  way  of  armament  has  been 
sacriñced  to  speed  and  coal  capacity  that  their  prptection  in  the 
oxecution  of  their  office  as  scouts  must  be  left  to  larger  and  better 
protected  classes.  In  fact  tliey  are  what  might  be  termed  tlie  abnormal 
developmeut  of.a  species  all  eye,  stomach,  and  legs,  and  very  few 
fceeth.  The  torpedo  armament  of  such  a vessel  is  an  important  one, 
and  for  all  fast  craft  one  wliich  cannot  be  insisted  on  too  much,  as  in 
eertain  of  lier  functions  it  malees  her  a deadly  enemy  to  the  largest 
-ship  añoat. 

There  has  been  a considerable  ory  against  above- water  torpedo- 
tubes  being  placed  in  vessels.  Tliere  is  no  dauger  in  an  above-watex- 
torpedo-tube — the  danger  lies,  and  that  only  under  certain  conditions, 
ixx  the  loaded  and  primed  torpedo  placed  in  it.  There  ís  no  necessity 
because  the  tube  happens  to  be  placed  in  the  sliip  that  it  should 
•always  have  a toi’pedo  in  it,  any  more  tharx  that  a man  armed  with  a 
rifle  and  a i’evolver  should  hold  the  i-e volver  in  one  lxand  and  use  his 
.rifle  with  the  otlier  when  the  enemy  is  a thousand  yards  off. 

In  all  fast  craft  toi’pedoes  ai*e  ah  absplute  necessity  to  the  pro  per 
performance  of  all  their  functions.  It'  no  room  exists  for  tliese  tubos 
below  water  then  they  must  be  placed  above  water.  In  battleships 
above-water  tubes  are  an  anomaly  and  a thing  of  the  past,  in  smaller* 
vessels  an  irnmense  possibility  in  the  future.  It  is  the  torpedo  that 
allows  a small  craft  the  chance  under  cextain  conditions  of  engaging 
a larger  with  advantage  ; the  reason  being  that  when  once  withm 
•cióse  range,  say  five  hundred  yards,  the  torpedoes  of  the  smaller 
vessel  ax-e  able  to  destioy  and  sink  the  larger,  so  that  once  within 
t-his  range  both  craft  xnay  tempoi’árily  be  considered  as  of  equal 
offensive  streixgth,  relatively  equal  in  anniliilating  effect. 

It  is  this  fact  that  endows  modera  fast  craft  with  powei's  unheard 
oí-  undreamed  of  in  naval  liistory,  and  gives  a chance  of  success, 
whefe  in  pi’evious  ages  captui’e  or  annihilation  was  inevitable.  As 
long  as  guns  and  armour  (represented  b^r  the  thick  wooden  sides  of 
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the  vessels)  were  the  only  factors,  then  the  larger  ship,  with  equally 
well-trained  crews,  liad  absolute  certainty  of  victory.  Even  frigates 
could  under  no  conditions  fight  efficient  line  of  battlcships  by  day 
or  night ; and  thougli  small  and  slender  as  tbis  modern  condition  of 
equality  may  seem,  both  from  the  difíieulty  of  acquiring  the  desired 
position,  and  from  Its  short  duration,  still  it  is  one  vvhicli  must  actively 
aud  potentially  enter  into  the  tactics  of  the  future — actively,  by 
ships  being  placed  in  the  above  conditions,  and  potentially,  by  the 
rcstraining  and  limiting  forcé  exercised  on  otlierwise  unhampered 
lleets. 

The  presence  of  numerous  fast  craft  at  a given  protected  spot  is 
at  night  time  a source  of  danger  to  any  ship  within  striking  distance, 
whose  strategic  valué  outweighs  that  of  the  craft.  Usually  destroyers 
or  torpedo-boats,  and  perhaps  catchers,  would  constitute  the  danger 
to  a íleet ; but  it  is  quite  possible  that  larger  vessels  inight  be  used 
for  a similar  purpose  if  the  particular  objeet  in  view  was  con- 
siderad sufficiently  worth  the  expenditure  of  material,  and  if, 
when  the  chance  offcred,  the  existing  conditions  rcndcred  their  use 
advisable. 

As  surely  as  one  battleship  would  be  sacrificed  in  a single  duel 
with  another  (in  whicli,  whatever  might  be  the  outcome  in  the  bitter 
end,  both  must  temporarily  forfeit  their  sei'vices  to  their  navies  for 
some  considerable  time),  as  surely  as  such  duels  are  to  the  advantage 
of  one  side  or  to  the  other,  so  surely  it  may  be  of  advantage  to  risk 
ships,  not  mere  boats,  of  a less  required  class,  even  to  anniliilation,  to 
deal  a blow  and  restore  the  balance  in  vessels  of  a more  needed  type. 
The  sacrifico  of  ships  of  one  class,  to  produce  equality  or  superiority 
in  a larger  class  by  reduction  of  the  enemy’s  numbor,  is  a ncw  possi- 
bility  in  naval  warfare,  and  had  no  counterpart  in  the  olden  days. 
Now  it  is  not  too  rnuch  to  say  that  the  an chora ges  of  fleets  are 
rcstricted  to  defended  harbours,  and  the  presence  of  a blockading 
battle  íleet  in  the  immediate  vicinity  of  a properly  equipped  harbour 
should  be  an  impossibility.  This  restraint  of  position  is  due  to  fast 
craft.  They  prevent  the  use  of  manv  ancliorages  for  shelter,  coaling, 
or  repair,  they  prevent  stationary  bases  near  an  enemy’s  jjort,  and 
they  necessitate  a liigher  speed  and  consequcntly  waste  of  coal  in 
certain  waters. 

We  will  now  consider  how  fast  craft  may  be  called  on  to  use 
their  two  weapons,  armament  and  speed.  There  are  three  broad 
conditions. 

- Armament  alone — when  the  action  will  practically  be  a duel 
against  an  approximately  equal  enemy  and  so  really  simúlate  a 
battleship  action. 
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.Armamcnt  and  sjpeed  combinad  in  attack  ; either  purely  in  o fien  ce, 
or  else  in  offence  for  necessity  of  defeiice,  against  a superior  enemy. 

Sjpeeed  only — which  embraces  tbe  wliole  of  tlie  operations  known 
as  scouting  and  blockading. 

TACTICS 
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Friendo 


n 

Ene  mies 


Objcctive 

known 


Objectixf  e Obiiged  to  croes  * 

un  known  a definí  te  oren 


Fig.  1 gives  in  diagrammatic  forin  tbe  different  functions  of  fast 
craft  in  war  time,  and  is  useful  in  localising  tbe  points  under 
discussion. 

The  first  brancb  to  consider  is  tbe  ofíensive  action  of  fast  craft  in  Offianaive 
delibérate  offensive  attack.  fast  omft. 

I venture  to  say  tbat  theré  is  no  more  exkilarating  form  of  fight 
tban  tbe  attack  of  large  vessels  by  fast  small  ones,  tbe  cavalxy  cbarge 
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oí'  naval  warfare.  Tliis  is  usually  undertaken  by  torpedo-boats  or 
destroyers  at  niglit,  but  it  may  equally  be  Llie  duty  of  larger  vessels 
under  certain  conditions.  But  whatever  the  craft  employed,  he  who 
sends  them  forth  to  atback  and  destroy  large  worthy  prey  must  do  so 
with  the  full  knowledge  that  tliey  may  never  return.  The  craft  must 
be  hurled  at  the  enemy  with  the  same  single-heartedness  and 
unconcern  that  a shell  is  hurled  011  its  deadly  mission.  The  man 
who  has  any  doubts,  who  iu  any  way  restricta  tlieir  movements  by 
desire  of  tlieir  return,  or  even  mentions  return  before  the  object  to  be 
attained  has  been  attempted  to  the  legitímate  full,  had  better  never 
determine  to  order  the  attempt.  In  any  other  work  they  may  be  of 
use,  in  a half-hearted  attaek  never.  I do  not  for  one  instant  mean 
that  attacks  on  ships  sliould  be  attempted  because  ships  or  boats  are 
in  theii*  vicinity — war  might  wage  for  a year,  and  au  admiral  with 
many  fast  craft  might  not  wish  to  use  them  offensively  either  from  the 
nature  or  the  position  of  the  enemy,  or  from  the  fact  that  they  were 
more  useful  to  him  in  other  spheres.  But  what  I do  say  is  that  when 
the  moment  for  tkeir  use  has  come,  and  it  has  been  decided  that  an 
attaek  shall  be  made,  then  launch  them  forth  as  a stone  tlirown  into 
the  water,  and  should  not  one  return  to  tell  the  tale  of  success, 
partial  success,  or  failure,  well,  the  shot  has  been  expended,  that  is 
all.  Sentiment  can  find  no  placo  in  war.  Vessels  will  have  to  be 
deliberately  sacrificed  and  lost  for  objeets  worthy  to  be  attained,  and 
the  man  who  orders  a vessel  on  a course  from  which  there  is  most 
probably  no  return  must  do  so  with  no  hasty  half-saving  orders, 
which  most  probably  will  ruin  the  whole  plan.  Peace  manceuvres 
have  done  nothing  towards  teachi ng  us  how  fast  craft  should  be  used 
for  attaek,  since  it  never  has  been  possible  to  simúlate  war  conditions, 
owing  to  the  fact  that  in  peace  manceuvres  no  real  risks  to  the  vessels 
themselves  can  be  incurrcd.  As  regards  torpedo-boats  the  Admiralty 
have  always  most  generously  shown  an  appreciation  of  the  true  spirit 
necessary  for  their  handling  in  niglit  attaek  by  never  damping  the 
enterprise  of  young  oílicers  by  taking  serious  notice  of  damage  done 
to  the  boats  under  such  conditions,  and  tliis  has  been  of  incalculable 
worth  in  fostering  the  right  spirit  in  their  handling. 

But  the  fatal  necessity  of  having  to  consider  risk  of  loss  to  ships 
and  boats  robs  such  manceuvres  of  any  valué  as  standarcls  of  judgment 
as  to  the  result  of  their  use  in  war  time. 

Attaek  by  fast  craft  on  large  vessels  is  of  two  distinct 
kinds  : — 

1.  Attaek  on  ships  in  harbour. 

2.  Attaek  on  ships  at  sea. 

Both  of  these  aro  normally  the  function  of  the  boat  or  destróyer 
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when  available,  but  under  ccrtain  conditions  tliej7'  may  be  tlie  duty 
of  largor  craft. 

The  disadvantages  under  which  larger  craft  labour  in  this  class  of 
attaclc  are,  thal  their  large  size  renders  them  good  targets  for  the 
guns,  and  that  their  turning  po.wers  are  poor  compared  wlth  smaller 
craft.  There  are,  however,  occasions  when  the  use  of  large  craft  may 
be  des  i rabie. 

If  the  liarbour  is  defended  by  a boom  it  may  be  necessary  to  carry 
the  obstruction  away,  and  then  continué  the  attack — a jiotent  threat 
to  the  vveak  point  of  breakwaters.  lf  the  liarbour  to  be  attack ed  is 
far  away,  as  iu  the  case  of  a suspected  temporary  coaling  base,  it  may 
be  of  advantage  to  send  one  or  more  cruisers  to  reconnoitre  the 
liarbour  at  night  and  attack  any  ships  found  there.  Tilia  might  be 
done  at  distances  wliere  the  use  of  smaller  craft  would  be  out  of  the 
question,  and  wifch  considerable  safety  to  the  attacking  craft,  especially 
if  the  liarbour  were  unfortified. 

The  actual  attack  of  boats  or  destroyers  on  ships  in  a liarbour  has 
been  so  mucli  discussed  that  no  further  remarles  are  necessary.  Witli 
the  boom  destroyed  tliey  sliould  prove  the  reason  for  their  existence. 

The  next  considcration,  that  of  attack  at  sea,  has  two  conditions  Attack  on 
of  probability — a raid  by  the  fast  craft  on  the  night  preceding  a fleet  at 

action,  and  a raid  on  the  enemy  in  d ay  time  during  a fleet  action. 

Imagine  the  cruisers  of  a fleet  sighting  a superior  hostile  forcé 
during  the  afternoon,  and  an  engagement  imminent  in  whicli  the 
preponderarme  of  forcé  lies  witli  the  other  side ; and  suppose  the 
lialance  would  be  brouglit  more  nearly  even  if  they  were  í'educed  by 
four  or  five  sliips.  Wliat  would  be  tlie  tactics  of  the  cruisers  and 
other  fast  craft  supposing  tlic  inorrow’s  conflict  of  vital  national 
importance  ? Is  there  any  doubt  but  that  action  would  if  possible  be 
delayed  till  the  morrbw  (for  of  course  no  fleet  except  in  desperate 
circumstances  would  forcé  a niglit  action,  and  diseard  tlie  whole  of  the 
pcace  gunnery  training  of  its  crews,  any  more  tlian  a man  would  forcé 
a cióse  action  vitliout  first  finding  liimself  outmatched  in  gunnery  at 
long  ranges)  ? JDuring  the  night  would  not  the  admiral  hurí  liis  fast 
craft  at  the  enemy  ? Would  they  be  kept  for  fu  ture  scouting  work 
whicli  miglit  never  pi'ove  necessary  ? "W" ould  they  be  kept  as  silent 

spectators  of  the  morrow’s  defeat  Y "Would  they  not  be  let  loose  like 
liell  hounds  to  tear  into  the  enemy’s  fleet,  torpedoing,  ramming, 
destroying,  and  using  every  nerve  and  knot  to  destroy,  and  so  pavo 
tlic  way  for  the  morrow’s  victory  ? Suppose  twenty  first  and 
second-class  cruisers  tlius  launclied  at  the  opiposing  fleet,  suppose 
fifteen  missing  in  the  morning,  but  the  fleets  equalled,  even  if  the 
balance  were  not  clianged,  would  not  the  loss  be  fully  compensated 
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l'or  ? W"ould  not  tlie  loss  be  well  worbb  the  gain  ? 1 repeat,  the 

method  of  tbe  use  of  fast  craft,  eruiser  or  destróyer,  would  merely 
depend  on  whetlier  tliey  or  the  battleships  were  of  inost  valué  on  the 
morrow.  It  might  from  general  strategical  conditions  be  either,  but 
so  surely  as  the  balance  of  the  morrow’s  íight  was  uncertain,  as  surely 
as  for  national  purposes  of  prestí  ge,  money  supply,  or  strategical 
condition,  a decisive  victory  by  the  line  of  battle  was  desirable,  so 
surely  would  a portion  or  the  whole  of  the  fast  craft  be  hurled  at  the 
enemy  to  do  their  worst.  Who  cannot  imagine  the  scene,  the 
confusión  of  the  enemy  firing  alike  on  friend  and  foe,  while  the  blast 
of  the  eruiser  cliarge  sweeps  through  the  mass,  sinlcing,  being  sunk, 
ramming,  torpedoing,  and  being  rent  by  sliells,  but  under  able  heads 
and  skill'ul  handling  rendering  the  morrow’s  victory  assured  ? 

Analogous  to  this  class  of  tactics  is  tliat  pursued  by  a eruiser  wlien 
forced  to  attack  ofíensively  for  defensive  purposes.  Unable  to  escape 
from  her  pursuing  enemies,  under  cover  of  night,  with  full  knowledge 
of  her  purpose,  she  can  turn  and  rend  her  uncertain,  and  perhaps 
unprepared,  foe.  W arfare  in  the  future  will  show  some  glorious 
actions,  where  pigmies  in  the  last  throes  of  distress  will,  if  not  tliern- 
selves  escaping  destruction,  destroy  their  enemies  in  their  expiring 
gasp. 

One  other  class  of  attack  the  fast  ci’aft  may  be  called  on  to  give  is 
during  a fleet  action.  The  exact  functions  of  fast  craft'  not  in  the 
line  of  battle  during  a fleet  action  are  uncertain,  and  largely  depend 
on  the  tactics  of  the  opposing  side,  but  they  will  probably  be  of 
two  distinct  kinds — eruiser  actions,  where  eruiser  meets  eruiser  in 
individual  contest,  or  in  a miniature  fleet  action  of  several  ships  on 
each  side  ; and  secondly,  the  joint  action  of  the  smaller  fast  craft  with 
the  ships  in  the  line  of  battle.  This  forras  a branoh  of  torpedo-boat 
worlc  and  not  of  fast  craft  in  general,  but  for  ships  to  have  small 
vessels  of  fast  speed  and  quick  turning  power  xinder  their  shelter, 
ready  to  strike  when  the  proper  moment  comes,  gives  tliem  a valuable 
weapon  which  at  times  may  be  of  enormous  worth.  Mind,  there  is 
no  question  of  the  ships  looking  after  the  boats  or  caring  one  farthing 
for  them — they  manoeuvre,  iire,  and  engage  in  absolute  oblivion  of 
their  presence  till  the  boats  are  wanted  ; tlien,  if  they  have  survived, 
they  can  strike. 

To  pass  now  to  the  second  class  of  fast  craft  tactics  where 
armament  is  not  necessarily  employed,  but  speed  is  made  use  of  for 
vedette  work  in  blockades  or  scóuting  worlc  while  cruising. 

Here  we  must  at  once  change  our  estimate  of  the  valué  of  a fast 
craft  from  mere  speed  to  one  in  which  a vessel  possessing  speed  must 
al  so  possess  a large  distance-steaming  enduranee,  not  necessarily  at  a 
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high  speed.  The  high  speed  is  always  available  for  use  wlien  requircd, 
but  the  second  factor  of  endurance  is  co-equally  important.  Safety 
from  superior  types  is  still  ensured  by  high  speed  ; utility  to  the  fleet, 
by  both  combined. 

This  class  of  tactics  broadly  has  two  divisions — íirst,  when  fast 
craft  are  employed  to  watch  and  report  the  actions  of  a fleet  at  a 
known  position,  or  what  is  commonly  called  blockading  ; secondly, 
when  employed  to  discover  the  locality  and  report  the  actions  of  a 
fleet  whose  position  is  unknown,  or  what  is  coinmonly  called  scouting. 

Ulockading  can  no  longer  mean  forcing  a fleet  to  rernaiu  in  a 
harbour,  ñor  is  it,  ñor  has  it  ever  been,  the  true  strategy  of  the 
stronger  naval  forcé  to  make  its  enemy  do  so  ; it  simply  means 
observing  an  enemy  at  anchor  and  communicating  any  movemcnt  to 
the  blockading  fleet. 

The  accepted  idea  of  a blockade — the  one  which  was  used  in  the 
oíd  wars — consisted  of  a fleet  of  battleships,  of  sufñcient  numbers 
to  engage  the  enemy  if  they  carne  out,  stationed  off  the  port  at  a 
distance  varying  with  the  direction  and  forcé  of  the  wind.  An 
on-sliore  wind  meant  rest,  an  off-shore  wind  vigilance  and  activity. 
Jnside  of  the  battleships  there  was  often  an  in-shore  squadron  of 
smaller  vessels  to  observe  the  numbers  and  watch  for  signs  of 
movemcnt  on  the  part  of  the  blockaded  vessels.  Immediately  we 
come  to  consider  such  a disposition  of  ships  in  the  present  day  we 
are  met  by  two  fatal  considerations — first,  the  necessary  daily  con- 
sumption  of  coal  to  the  fleet  remaining  in  the  offing,  and  therefore 
their  inferiority  in  this  respect  to  the  issuing  fleet ; and,  secondly, 
the  danger  to  the  fleet  from  the  attack  of  fast  craft  at  night. 

For  a fleet  to  be  in  all  respeets  ready  to  fight  another  it  must  be 
practically  complete  with  coal.  This  condition  cannot  be  maintained 
at  sea,  and  only  in  harbour  by  constant  coalings.  The  x>robability  of 
the  issuing  fleet  trying  to  escape  must  always  be  considered,  in  wliich 
case  a high  speed  would  have  to  be  kept  by  the  folio wing  ships  ; the 
escaping  ships  will  probably  be  steaming  to  a base,  the  pursuing 
ships  probably  away  from  tlieirs,  consequently  coal  is  even  of  more 
importance  to  a blockading  squadron  than  to  the  escaping  ships. 

It  should  be  remembered  tbat  the  radius  of  action  of  a fleet  is  an 
i n verse  function  of  the  speed  at  which  it  steams.  The  faster  the  rate 
of  steaming  the  less  the  total  distance  it  can  steam  ; as  a matter  of 
fact,  by  lorcing  the  enemy  to  steam  at  full  speed  he  can  only  traverse 
onc-third  of  the  distance  that  he  could  if  allowed  to  proceed  at 
eight  knots  ; and  by  maintaining  a cióse  pursuit  at  a high  speed  an 
enemy  may  be  forced  to  steam  directly  to  a base  to  replenish.  Again, 
cióse  pursuit  at  high  speed  increases  the  chance  of  breakdowns,  perhaps 


Blockad- 

ing. 


Difficul- 
ties  of 
blockade  rs 


92 


THE  NAVAL  ANNUAL. 


Power  óf 
úfast  craft. 


equally  to  botli  fleets,  but  tbe  lame  chicles  of  tbe  pui-sued  fleet  must 
eitlier  fall  into  the  jaws  of  the  following  vessels  or  an  action  must  be 
forced,  whereas  tbe  derelicts  of  the  pursuing  fleet  (tlie  numbers  of 
such  breakdowns  being  quite  unknown  to  the  enemy)  can  be  left  to 
effect  repairs  or  be  towed  by  cruisers,  as  may  be  most  convenient. 
Eut  unless  the  bunlcers  of  blockading  fleets  are  full,  or  nearly  so, 
they  will  be  forced  to  steam  at  a comparatively  lovv  rate  of  speed, 
and  the  advantages  inherent  to  a pursuing  fleet  will  be  lost. 

A.nother  great  danger  to  the  blockading  fleet  is  the  fast  craft 
inside  the  harbour,  which  should  kecp  the  adjacent  waters  clear  of 
the  enemy’s  large  vessels.  The  only  protection  to  a lai'ge  vessel 
against  such  attaclc  are  her  nets,  her  invisibility,  and  her  guns. 
Against  rnodern  high  speed  small  vessels,  used  night  after  night  fbr 
montlis,  the  first  is  the  only  one  likely  to  give  security,  and  even  net 
defence  does  not  protect  the  vessel  eompletely,  both  her  stei'n  and 
bow  being  exposed  to  attaclc.  Expei’ience  in  manceuvres  has  dis- 
tinctly  shown  the  danger  of  fast  boats  to  ships  in  the  offing  waters, 
and  if  we  consider  that  instead  of  a few  fine  light  sumraer  niglits, 
lasting  for  short  manceuvres,  the  boats  may  ply  their  deadly  game 
througli  long  dark  nigbts  for  perhaps  many  months,  their  danger  will 
be  a veritable  scourge  to  a blockading  fleet.  These  two  conditions 
against  blockade  lead  naturally  to  considering  whether  the  risks  of 
blockacle  are  worth  the  undertaking,  and  if  so  how  they  can  best  be 
minimised. 

Eloekades  in  the  olden  days,  while  possible  ohieíly  on  account  of 
the  long  sea-keeping  enclurance  of  the  battleships,  were  needful  on 
account  of  the  wicle  range  of  action  possessed  by  ships  wliose  time 
limits  of  keeping  the  sea  were  practieally  only  restricted  by  the 
renewal  of  provisions  and  water.  It  was  therefore  possible  for  a 
squadron  leaving  a port  to  proceed  to  any  rendczvous,  and  strike  at 
any  objective,  however  lar  off.  In  these  days  coal  intervenes,  and 
though  it  is  hardly  true  to  say  that  a chased  vessel  must  steer 
towarcls  a coaling-station,  tliere  is  a considerable  amount  of  trutli  in 
the  assertion.  If  the  coaling-stations  away  from  the  main  arsenal* 
of  the  country  are  destroyed,  an  issuing  fleet  will  have  but  a small 
radius  of  possible  action,  and  the  clüef  danger  will  be  tbe  effecting  of 
junctions  with  other  fleets  to  crush  squadrons  inferior  in  strengtli  at 
modérate  distan ces.  If  suitable  anchoi’ages  are  available,  interior 
positions  at  anchor  will  more  elTectually  prevent  this  than  the  inore 
crude  form  of  interior  and  containing  positions  at  sea.  General  ly 
spealcing,  in  European  waters,  we  may  be  said  to  hold  interior  posi- 
tions to  any  possible  combinations  of  countries  whose  X-*01'^3  we  could 
bope  to  blockade.  For  these  reasons  blockade  will  probably  resolve 
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itself  into  observation  by  fast  craft,  wliose  dutj^  it  will  be  to  reporfc 
tlie  movements  of  the  blockade  squadron  to  tlie  fleet  at  anchor,  tlie 
actual  tactics  of  observation  employed  being  sucli  as  at  night-time  to 
place  tbe  larger  fast  craft  outside  the  range  of  the  small  fast  craft 
attack,  and  yet  to  insure  knowledge  of  the  movement  of  the  othcr 
fleet. 

Blockade  on  this  principie  with  cruisers  gives  rise  to  two  classes 
of  tactics,  one  of  observation,  the  other  of  keeping  in  touch  after 
the  fleet  ha.ve  left  their  harbour.  The  ohoice  of  the  tactics  of 
observation  is  determined  by  the  fact  of  the  risk  run  by  the  fast 
craft  remaining  oíf  the  harbour  at  niglit.  This  leads,  if  possible, 
to  all  observation  being  done  in  the  daytime. 

The  actual  details  of  the  disposition  of  ships  for  the  patrol  in  day-  Táctica  oí' 

observft- 

time  by  fast  craft,  of  all  waters  in  which  vessels  escaping  from  a.  <¡on 
harbour  the  previous  night  may  be,  are  purely  geometrical,  and  can 
be  worlced  out  by  anyone  with  a chart  and  pair  of  compasses. 

Fig.  2,  however,  shows  the  principie  of  sucli  an  organisation. 


Harbour 


The  employment  of  cruisers  as  scouts  is  a subject  tliat,  so  far  as  I 
know,  has  never  bcen  systematically  written  about ; the  few  articles 
that  liave  been  written  apparently  treat  the  subject  from  one  point  of 
view  only — namely,  that  of  a squadron  wandering  about  endeavouring 
to  íind  another,  witliout  regard  to  the  probability  of  the  frequency,  or 
otherwise,  of  such  conditions  oecurring  in  war  time  ; and  the  points 
discussed  have  cliiefly  been  of  secondary  importance — namely,  geome- 
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trical  distributions,  regardléss  of  the  more  imporfcant  ones  of  communi- 
cation  and  mutual  support. 

We  may  fairly  assume  tliat  in  í'uture  in  rational  warfai’e  no  lleet 
will  wander  away  to  sea  without  a deílnite  object.  Public  opinión, 
witli  its  invariable  ignorance  of  strategy,  will  be  no  factor  witli  an 
intelligent  Admiralty.  Again,  the  absolute  neeessity  of  coal  prevenís 
a squadron  roving  indefinitely,  and  limits  the  places  it  is  bound  to 
put  into.  So  in  future  the  objective  of  fleets  will  probably  be  knowri 
with  greater  certainty  tlian  in  the  eider  wars. 

Objects  of  A squadron  must  leave  a port  under  one  of  the  following  c.on- 

fc^hipa*11”  ditions  as  regards  its  opponents  or  friends  : — 

I.  Eitker  wishing  to  meet  another  fleet  : or 

II.  Wishing  to  avoid  another  fleet. 

Class  I.  divides  itself  into  two  conditions  : — 

A.  Wliere  the  fleet  is  friendly. 

P.  Wliere  the  fleet  is  liostile. 

If  a fleet  leaves  a harbour  intent  on  meeting  a friendly  one,  it  is 
difficult  to  imagine  that  a rendezvous  sliould  not  have  been  previorisly 
arranged.  If  intelligence  of  the  moveinents  of  a friend  lias  been 
received  sufficiently  explicit  to  cause  a fleet  to  proceed  to  sea  to  meet 
it,  there  is  not  much  reason  why  the  particular  rendezvous  should 
not  also  have  been  communicated.  Put  even  suppose  this  not  to 
have  been  the  case,  general  rendezvous  must  be  arranged  for  war 
time,  and  these  visited  by  eruisers  from  each  fleet  would  be  the  most 
rational  procedure  for  enabling  the  two  fleets  to  meet.  It  is  difficult  to- 
imagine  two  friendly  fleets  being  so  bereft  of  intelligence  as  to  wander 
about  the  ocean  looking  for  each  otlier.  Should  an  enemy  superior  in 
strengtli  to  both  be  found  to  be  near  a rendezvous,  then  alternative 
rendezvous  visited  by  eruisers  will  still  be  the  means  for  conveying 
intelligence  and  transmitting  orders. 

I.  P.  Where  the  fleets  are  enemies. 

If  two  hostile  fleets  put  to  sea  with  the  intention  of  finding  each 
other  they  will  most  assuredly  do  so,  and  the  functions  of  the  eruisers 
will  be  reduced  to  merely  giving  intelligence  of  the  near  approaeh  of 
the  enemy,  and  if  jiossible  of  their  number.  ISTo  special  scouting 
arrangements  will  be  required. 

Going  on  to  Class  II.,  where  the  issuing  fleet  wishes  to  avoid 
another,  this  may  be  divided  into  four  lieads  : — 

A.  The  tactics  of  the  eruisers  of  the  superior  fleet  when  her 
enemy  leaves  for  a lcnown  objective. 
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B.  Wken  ske  leaves  for  an  unknown  objective. 

C.  WheuL  a particular  area  geographicaliy  suitecl  for  keen 

search  has  to  be  passed. 

D.  The  tactics  of  the  cruisers  of  the  inferior  íleet. 

Conditions  A.,  where  the  enemy’s  objective  is  known,  may  be 
simply  disposed  of,  except  in  tlic  case  where  reinforcements  await 
them  at  their  objective  which  would  malee  them  combined  superior 
to  the  scouting  fleet. 

The  best  position  for  the  scouting  fleet  to  ensure  falling  in  with 
the  enemy  is  off  the  objective,  since  the  arca  off  a port  can  usually 
be  more  effectually  watclied  than  the  sea  between  two  places. 

If,  however,  another  fleet  lies  in  the  objective,  the  question  of 
whether  the  two  halves  should  be  engaged  in  succession,  or  whether 
it  is  désirable  that  one  only  should  be  brought  to  action,  is  purely 
one  of  the  strategy  of  the  war  operations,  and  will  depend  among 
other  things  on  the  relative  uumbers  and  strength  and  eñiciency  of 
the  three  fleets,  and  tlierefore  the  probable  effective  strength  of  the 
fleet  after  an  engagement  with  either  of  the  other  two.  Should  it  be 
desirable  to  engage  both  in  succession,  the  offing  of  the  port  will  still 
form  a suitable  position  from  which  to  direct  the  scouting  operations  ; 
since  information  of  the  enemy’s  approacli  should  be  obtained 
sufficiently  early  to  enable  the  advancing  squadx'on  to  be  engaged  by 
itself. 

Should,  on  the  other  hand,  it  be  undesirable  to  engage  the  second 
fleet  after  a cióse  action  with  the  first,  it  is  unlikely  that  the  second 
fleet  would  icraain  in  harbour  till  the  first  arrives,  instead  of  meeting 
at  a rendezvous.  But  should  this  be  the  case,  the  operations  of  the 
seax*cliiug  fleet  inust  be  necessarily  so  hampered  by  this  consideration 
that  the  fact  of  knowing  the  objective  will  be  of  but  small  valué 
to  them. 

If  the  objective  of  a fleet  is  unknown  the  whole  problem  beeomes 
more  open,  but  still  in  the  majority  of  cases  must  be  one  of  two  or  at 
most  three  places.  The  strategical  exigencies  of  each  side  must  be 
more  or  less  known  to  the  other,  and  at  the  most  tkere  can  be  vexy 
fcw  alternatives  of  destination  fox'  a fleet  leaving  a port.  If  no 
narrow  area  suitable  for  observatioix  is  in  the  patlx  of  the  fleet,  it  is 
possible  it  may  ha  ve  to  be  seai’ched  for.  But  it  is  a dangerous  and 
doubtful  expedient  for  a fleet  to  wander  about  expending  coal  looking 
for  another.  As  a general  rule  cruisers  and  blockading  vessels  shoxxld 
do  this,  leaving  the  ships  at  a base  ; but  since  the  eventuality  may 
axúse  of  a fleet  crixising  with  lxer  cruisers,  xxsing  them  to  discover 
axxother,  the  question  of  their  tactics  should  be  discussed. 
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The  exact  geometrical  arrangement  of  tlie  oruisers  as  regards  the 
fleet  is  of  secondary  imi^ortance  to  their  mutual  arrangement  with 
referenee  to  eacli  other  with  a view  to  communicatiou  and  support  ; 
for  obviously  it  is  of  little  use  to  discover  enemies’  cruisers  if  the 
recognisanee  cannot  be  puslied  home  and  sufíicient  information  of  the 
position  of  the  battleships  gained  to  bring  them  to  an  action. 

The  arrangement  of  front  of  the  cruisers  will  probably  consist  of 
the  cruisers  in  line  abreast  on  eacli  beain  of  the  squadron.  The 
reasons  for  this,  thougli  purely  geometrical,  are  worth  discussing 
more  fully.  Suppose  the  position  of  the  enemy  totally  unknown  ; 
then  any  spot  where  the  cruisers  were  placed,  either  in  line  aliead  or  in 
line  abreast,  would  be  equally  likely  or  unlikely  to  put  them  in 
sight  of  the  enemy’s  squadron  totally  rcgardless  of  the  position  of 
their  own  battle  squadron.  If  arranged  100  miles  ahead  of  it  in 
line  abreast  they  would  stand  the  same  chance  of  sigliting  the  enemy 
as  if  100  miles  astern.  ISTow  since  the  position  of  the  battle  squadron 
cannot  affect  the  fact  of  the  cruisers  sighting  the  enemy  or  not,  its 
position  should  be  that  nearest  to  the  enemy  when  the  cruisers  do 
sight  it,  or,  in  other  words,  in  the  centre  of  the  line  of  cruisers. 

The  same  reasoning  applies  if  the  position  of  the  enemy  is  sus- 
pected,  or  if  the  line  of  approach  of  the  enemy  is  known.  The  place 
for  the  pursuing  squadron  is  in  the  centre  of  its  cruisers.  If  the 
enemy  is  known  to  be  ahead  and  the  battle  squadron  is  unable  to  arrive 
at  a position  in  time,  and  it  is  desirable  to  send  cruisers  ahead  to 
track  and  observe  them,  or,  in  other  words,  when  there  is  no  question 
of  an  action  between  the  two  battle  squadrons,  then  the  cruisers  may 
be  sent  ahead,  but  otherwise,  all  that  cruisers  ahead  of  a searching 
squadron  do  is  to  give  the  looked-for  squadron  earlier  knowledge  of 
the  approach  of  their  enemy  than  is  advisable  or  necessary. 

Should  the  course  of  the  íleet  be  suddenly  altered  it  must  be  due 
to  information  received,  and  it  may  be  urgen t to  effeet  the  alteration 
as  quickly  as  possible.  The  formation  with  the  fleet  in  the  centre  of 
the  cruisers  is  far  more  mobile  than  in  the  case  of  separation  of  the 
cruisers  from  the  fleet,  when  in  changing  front  each  cruiser  would 
have  to  move  on  the  chord  of  the  are  of  a circle  equal  in  radius  to 
their  distance  ahead  of  the  squadrons.  In  the  more  compact  forma- 
tion each  cruiser  not  in  sight  of  an  enemy  would  move  as  quickly  a» 
possible,  by  mooring  board,  to  its  new  position.  In  doing  so  it  would 
have  to  cióse  the  fleet,  which  would  facilítate  transmission  of  orders, 
which  would  probably  be  required  if  enemies’  vessels  had  been 
sighted. 

Now  we  must  consider  the  formation  and  tactics  of  the  eluding 
fleets  and  cruisers.  We  have  seen  that  the  formation  of  cruisers  on 
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the  beam  of  a battle  squadron  places  that  squadron  nearest  Ihe  euemy 
when  it  is  sigkted.  Por  this  rejaso tx  it  must  be  thc  worst  formation 
for  arx  evading  fleet.  Broadly  speaking,  there  are  two  types  of 
formation  : one  when  the  locality  of  the  searching  fieet  is  suspected 
with  some  degree  of  certaixity,  or  if  tlie  /ocus  of  the  line  of  advance  is 
reasonably  certain,  then  the  cruisers  might  be  detaclxed  along  that 
locus,  or  to  that  locality,  at  a great  distance  airead  of  the  ñeet  to 
search  for  the  enemy,  and  then  communicate  with  the  squadron  by 
detaching  a slxip,  The  objection  to  this  rnethod  is  the  very  large 
distance  the  cruisers  would  ha  ve  to  be  sent  ahead  to  give  sufficient 
vvarning  of  the  enemy ’s  approach. 

Suppose  the  cruisers  200  nxiles  ahead  of  the  fleet  when  they  sight 
the  exxemy.  A fast  vessel  is  despatched,  steaming  say  25  knots  ; it 
will  take  hex*  six  lioui’S  to  reacli  the  fleet,  and  meanwhile  the  fieets 
will  ha  ve  closed  150  miles  and  be  only  fiffcy  miles  apart,  and  the 
enemy’s  cruisers  ought  to  be  cióse  on  the  messenger  cruisers’  heels  ; 
so,  assumixig  prompt  action  on  thc  pai't  of  the  ciuxisex’s  on  each  side, 
this  metlxod  appears  of  little  use. 

The  other  and  seemingly  better  way  would  be  to  range  the  cruisers 
in  line  ahead  of  the  battlesliips,  when  with  fifteen  cruisers  a distance 
of  220  miles  could  be  covered,  and  assuming  a signal  down  the  line 
to  take  ten  minutes  to  pass  from  ship  to  ship,  two-and-a-lialf  hours 
would  transmití  ihformation  and  thc  fleet  would  only  have  closed 
sixty  miles.  The  tactics  of  each  cruiser  after  conveying  its  informa- 
tioix  to  the  next  in  the  line  should  be  to  deceive  the  enemy’s  cruisers 
as  to  the  line  of  bearing  of  their  fleet,  and  do  tlxeir  best  to  prevent 
their  fox’cing  on  to  discover  its  wliereabouts. 

Diagx^am  ITT.  (see  page  98)  gives  an  example  of  two  fleets  meeting 
with  cruisers  arranged  on  the  above  principies. 

If  the  evading  fleet  has  to  cross  the  supposed  coux'se  of  the  other 
at  íight  angles,  or  at  any  large  axigle,  or  has  to  pass  tlxrough  an  area 
tliat  has  geograpliical  advantage  for  minute  search  by  the  enemy’s 
cruisers,  then  probably  niglxt-time  and  a cióse  formation  would  be 
choscn  for  thc  attempt,  for  in  this  case  the  less  area  thc  fleet  occupied 
the  greater  the  measure  of  safety.  The  smallest  area  a fleet  caix 
occupy  is  when  thc  ships  are  arranged  in  the  fornx  of  a square. 
Probably  two  cables  apart  for  the  lines  and  ships  is  as  cióse  a 
formation  as  would  be  adopted  at  night  without  lights  ixi  modei'ate 
weather  ; twenty-five  ships  in  sxich  a formation  would  only  occupy 
one  square  mile  of  water,  and  in  such  a formation  would  be  more 
liable  to  escape  detection  tharx  in  a long  drawn  out  line. 

As  regards  the  watching  of  a geographically  suitable  area  tlxrough 
which  an  enemy  must  pass,  the  problem  mainly  consists  in  placing 
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Tactics  of 
rival 
criii  sera 
in  contact. 


cruisers  at  equal  intervals  across  it  witliin  sight  of  one  another, 
remembering  that  the  strength  of  the  patrol  is  only  thc  strength  of 
its  weakest  link — namely,  the  distance  visible  at  night,  and  to  be 
efñcient  tlie  patrol  must  be  as  effective  at  night-time  as  it  is  in  the 
day. 

And  now  we  liave  arrived  at  a portion  of  the  snbject  of  fast  craft 
tactics  which  is  of  extreme  importan  ce — namely,  the  tactics  of  cruisers 
on  sighting  the  enemy's  fast  craft.  This  naturally  has  two  divisions  : 
the  tactics  of  the  searcliing  and  the  tactics  of  the  evading  vessels. 


Fleet 


press  lióme  and  get  in  touch  with  the  enemy’s  fleet ; secondly,  to 
maintain  communication  with  thcir  own  fleet.  This  in  the  face  of 
the  opposition  of  the  enemy’s  vessels  appears  almost  an  impossibility. 
Just  at  the  time  when  every  fast  vessel  is  required  by  the  searching 
ileet  to  lócate  the  cnemy,  the  hostile  cruisers  will  seize  the  oppor- 
tunity  to  engage  and  cripple  them,  and  if  at  all  comparable  in 
numbers  shoidd  most  efíectually  do  so. 

The  main  aids  to  the  searching  cruiser  are  the  knowledge  of  the 
enemy’s  objective,  and  thc  acumen  of  the  captain.  Early  sighting 
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the  encmy’s  masts  and  consequent  approximate  kuovvledge  of  her 
course  before  she  lias  time  to  altor  it,  and  the  relativo  bearing  of  the 
next  cruiser  sighted,  are  the  main  guides  to  the  bearing  of  the  enemy’s 
fleet.  Knowledge  of  the  probable  number  of  cruisers  the  enemy 
possesses  may,  according  to  their  disposition,  be  a guide  to  its 
distance.  But  even  suppose  the  bearing  and  distance  of  the  enemy’s 
fleet  known,  the  double  question  arises  : Itctreat  or  evasión  ? whieli 
will  the  fleet  try  ? Again  conditions  and  snrmises  can  give  the  only 
possible  cine — nearness  of  the  fleet,  posición  as  regar  ds  the  flanks  of 
the  cruiser  advance,  distance  from  its  base,  reserve  spoed,  nearness  of 
its  objective,  time  of  day,  length  of  night ; all  these  factors  bear  on 
the  motion  of  the  enemy’s  fleet.  These  must  be  integrated,  and  the 
resultant  course  steered.  These  are  the  problems  the  captain  of 
any  cruiser  may  be  called  on  to  solvo  on  the  spur  of  the  moment 
in  war  time ; nothing  but  personal  study  and  thought  will  help  him 
in  such  a crisis  ; rules  of  thumb  are  useless,  intuition  will  onlv  come- 
from  constant  thought  on  the  subject. 

The  tactics  of  the  evading  fleet  cruisers  are  simpler,  since  they 
can  be  preconcerted  and  formulated  for  whatever  bearing  the  encmy’s 
cruisers  may  be  sighted  on,  and  will  vary  whether  the  strategy  of  the 
evading  fleet  is  retreat  or  evasión.  Their  two  main  weapons  are 
deception  and  engagement — deceiving  the  advancing  cruisers  as  to 
the  bearing  and  altei*ation  in  course  of  their  fleet,  and  engagement  to 
delay  tliem. 

A few  general  remarks  in  conclusión.  Smoke  should  be  watclied 
for  on  the  horizon,  as  on  the  news  of  a fleet  in  sight  the  pursued 
fleet  will  probably  stolce  up,  and  may  be  seen  by  the  following 
cruisers.  Signáis  must  be  simple  and  rapid  : two  of  the  greatest 

importance  might  be  made  by  signs — namely,  cruiser  or  battleship  in 
sight,  followed  by  the  bearing  of  the  ships.  Too  mucli  importance 
cannot  be  attached  to  the  early  sigliting  of  a ship.  ISTot  only  might  a 
cruiser’s  masts  escape  observation  altogether  unless  the  signalmen  are 
much  exercised  in  long  distance  telescopy,  but  since  the  relative 
position  of  the  masts  gives  an  indication  of  tlic  course  of  the  cruisers, 
and,  consequently,  the  probable  course  of  the  squadron,  instant 
recognition  is  neeessary,  for  the  moment  the  evading  cruiser  sees  her 
opponent  she  will  alter  course  and  act  as  a dccoy  to  deceive  the 
advancing  enemy.  Practice  in  long  distance  visión  is  a great  necessity 
to  our  signalmen,  and  means  more  than  many  other  accomplisliments 
and  might  be  made  popular*  by  competition. 

A hundred  years  of  peace  have  passed,  with  millions  spent  and 
generations  devoted  to  the  Navy,  since  our  supremacy  on  the  sea 
was  disputed.  In  the  future  lies  war — it  may  be  in  our  time  or  it 
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may  not ; at  all  events,  wlien  it  does  come  the  main  crucial  cjuestion 
of  command  of  the  sea  will  probably  be  decidcd  within  the  first 
month,  and  foreshadpwed  on  the  day  of  the  first  great  sea  fight.  In 
that  day  the  j>ast  store  and  present  accumulation  of  matter  and  mind 
will  be  ruthlessly  expended.  It  is  in  that  momentous  day  and 
eventful  month  that  the  fast  craft  will  be  called  on  to  strain  every 
knot  and  nerve  to  pave  the  way  of  the  battleship  to  victory — pave 
the  way  truly,  for  it  is  o ver  the  sunlcen  hulls  of  many  of  the  fast 
craft  that  the  battleship  will  steer  cheering  to  victory. 


R.  II.  S.  Bacon. 


CHAPTJEB  V. 


The  Manceuviíes  of  1899. 

After  a year’s  intermission  manoeuvres  were  organized  for  1899  on  a pro- 
considerable  scale,  and  with  a programme  which  presented  several  gTarniue- 
featmes  of  novelty.  The  programme  was  as  follows  : — 

OBJEGTS. 

Tho  principal  object  of  the  1S99  Manoeuvres  is  to  obtain  Information  as  to  tbe  most 
advan tageons  metbod  of  emidoying  a considerable  body  of  Cruisers  in  conjunctiou 
with  a Fleet. 

A subsidiary  object  is  to  throw  somc  light  ou  tbe  relativo  advantages  and  dis- 
advantages  of  opeed  and  íigliting  strength. 

Another  Bubsidiary  object  is  to  obtain  information  relative  to  the  working  of 
Destroyers  and  Torpedo  Boats. 

GENERA!,  IDEA. 

A British  Convoy  (C)  of  slow  ships  escorted  by  a fast  Cruiser,  on  passage  from 
Halifax  to  Milford  Ha  ven,  is  ordered  to  wait  at  a certain  rendezvous  the  arrival  of  a 
protecting  sqnadron. 

N.B. — The  olow  oliips  cannot  be  talcen  in  tow,  must  remain  in  company,  and  havo 
no  flghting  valué. 

A hostile  sqnadron  (A)  of  fast  ships,  lying  at  Belfast,  is  sent  to  sea  to  intercept 
and  capture  tho  Convoy  and  bring  it  into  Belfast. 

After  an  interval,  a superior  British  squadron  (B)  of  slower  obips  is  sent  to  protect 
the  Convoy  (C)  wliicli  lias  been  ordered  to  a pre-arranged  rendezvous,  cover  it  froin 
trie  hostile  squadron,  and  bring  it  into  ¡Milford 

The  whole  of  Ireland  is  hostile  territory,  and  belongs  to  A. 

The  coast  of  England  and  Wales  from  the  island  of  Islay  to  the  Lizard,  including 
the  Scilly’s  and  the  Isle  of  Man,  is  British  territory. 

Tho  hostile  iloet  (A)  has  Torpedo  Boats  at  Waterford,  Kingstown,  and  Belfast. 

The  British  fleet  (B)  has  Destroyers  at  Milford  Haven,  Holyliead,  and  Lamlash. 

The  fleets  engaged  were  the  Channel  and  Reserve  Fleets,  reln-  Fieets. 
l'orced  for  the  occasion  by  large  contingents  of  cruisers.  Their 
composition  was  as  follows  : — 


CLIANNEL  FLEET. 
Fleet  “A.” 
Majestio  (ilng). 

IlANNtBAL. 

PlUNCE  GEORGE. 
Mars. 

Júpiter. 

Magnifioent  (flag). . 

Repulse. 

Kesoltjtion. 

Diadem. 

Nioue. 

Andhomeda. 

Mersey. 

Tuames. 

Pique. 


RESERVE  FLEET. 
Fleet  44  B.” 

Alcxandra  ( [flag ). 
JBowe. 

Co1o»8U8. 

Nile. 

Trafalgar . 

Sans  Parcil  (Jlag). 
Iiodney . 

JBenbow. 

Collingivood. 

Thunderer. 

Europa. 

A rgonaut. 

St.  Ocor  ge. 

Galutea. 
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CUANNEL  FLEET. 
Flket  “ A ” — continucd . 


RESERVE  FLEET. 

Fleet  “ B 99 — continued . 


TeRFSIOHORE. 

Arruga  nt. 

Minerva. 

Sybille. 

Cambrian. 

Latona. 

Naiad. 

JJoLüy. 

Retkibution. 

Arethusa. 

Furious. 

FACTOL.US. 

Pelokus. 


Forth. 

Severn. 

Andromachc 

Scippho. 

Vindictive . 

Diana.. 

Siriufí. 

Charybd.is. 

Méla'mpus. 

Apollo. 

Sp>artan. 

Ihillianl. 

JMercury . 

Gladiator. 

Juno. 

Rainboro. 


Rules. 


“A”  Flotilla. 


“ b M riotiii ». 


Spanker  . 81,  84,  71,  76,  77,  66,  71),  42. 

Gossamek  . 68,  64,  65,  68,  72,  78,  74,  83. 

Jason  . 86,  45,  52,  53,  55,  57,  58,  49. 


Lena  . Grane , Chamóte , ITunter,  Flying 
Fish,  Lightning , Star,  Violeta 
Teazer,  Fawn , Sylvia . 

Nigvr  . Angrfor,  Jiaughty , Cygnet , Con- 
test,  JaiiuSy  M aliará 9 Porcu- 
pino,  Dashcr . 

Renard.  Rat,  Ferrct , Lynx,  Panther,  Seal, 
Sitarle , Thrasher,  Wolf,  Fairy, 
Gipsy. 


CONVOY. 

Cuift^oa  í ’ ‘ ‘ ' ’ * * SIuw  BÍups' 

A tirst-olass  Cruiaer  to  be  dotaclied  from  33  . Escort. 

The  A fleet  was  commanclod  by  Vicc-Admiral  Sir  Harry  II. 
Iíawson,  KL.C.B.,  with.  Rear-Admiral  Artliur  D.  Fanshawe  as  second 
in  command;  and  the  B fleet  was  commanded  by  Vice-Admiral  Sir 
Compton  Donwile,  K.C.B.,  with  Bear- Admiral  Pelliam  Aldrich  as 
second  in  command. 

The  rules  and  regulations  drawn  up  for  the  conduct  of  operations 
are  here  appended  : — 


RXJLES  AND  REGULATIONS  TO  BE  OBSERVE©  DUR1NG  TIIE 

MANCEUVRES  OF  1899. 

The  ports  uf  Belfast  and  Milford  Ha  ven  are  tu  be  considered  as  strongly  fortilled, 
and  proof  against  torpedo  attack  within  tlie  folio  wing  limita  : — 

Belfast  . Within  a lino  drawn  from  Black  Picad  to  Orlock  Point. 

Milford  . ,,  „ ,,  St.  Ann’s  Plead  to  Sheep  Island. 

After  hostilities  have  commenced,  ships  outside  these  limits  are  liablo  to  attack 
from  any  vessel  of  tbe  enemy. 

Destróyer  and  Torpedo  Boat  Stations  aro  proof  against  attack. 

All  ótlicr  ports  in  the  territorios  of  the  respective  Admiráis  are  opcu  and  unde- 
fended,  and  can  be  used  ouly  by  vessels  of  the  side  to  whieh  the  ports  bcloiig  ut  their 
own  risk. 

The  Signal  Stations  inarked  en  the  special  chart  issued  with  the  Instructions  for 
the  Distribution  of  Intelligence  will  alone  supply  information  during  the  Manceuvres. 
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The  Fleets,  with  their  respective  Flotillas,  being  at  tlioir  respective  Base  Ports, 
will  be  warned  b y a telegram  to  “ prepare  for  hostilities”;  upon  vvliioli  ibe  Flotillas, 
with  their  Hex^ot  Ships,  will  be  sent  oíT  to  their  statious.  Eaeli  Fleet  will  be  freo  to 
scnd  out  vcssels  of  the  Flotillas,  but  none  of  them  are  to  lie  oíf  an  enemy’s  port  during 
this  time  of  prexiaration  in  sueh  a manner  as  would  be  calculated  to  precipítate 
hostilities  during  a period  of  strained  relations. 

Not  later  than  48  hours  after  the  telegram  to  “ prepare/7  the  telegram  to  “ com- 
mence  hostilities  ” will  be  sent,  but  no  attempt  is  to  be  raade  by  Officers  in  Command 
on  either  side  to  put  a vessel  out  of  action  until  it  is  known  to  them  for  certain  that 
hostilities  have  b»-gun. 

All  Battleships  are  to  be  considered  of  equal  power;  the  superiority  of  oue  battle 
squadron  over  another  is  to  depend  alone  upon  which  has  the  greater  number  of 
Battleships. 

The  following  table  will  govcrn  Battleships,  Cruisers,  and  sinaller  vessels  being 
put  out  of  nction 


Nmnber  and  Class  cf  Vesael. 

Can  put  out  of  Action. 

At  what  Dietance. 

In  what  Time. 

1 

Battleship 

Battleship 

Within  2 miles*  . 

One  liour. 

1 

Battleshix> 

Any  Cruiser  . 

. 1 

9» 

3 miles 

30  minutes. 

1 

lst  Class  Cruiser  . 

lst  Class  Cruiser  or 
of  lower  class 

Ship 

99 

1 milc 

30 

yy 

1 

2ud  Class  Cruiser  . 

2nd  Class  Cruiser  or 
of  lower  class 

Ship  ¡ 
.1 

»? 

1 in  ilo 

30 

yy 

1 

3rd  Class  Cruiser  . 

8rd  Class  Cruiser  or 
of  lower  class 

Ship  j 

V 

1 mile 

30 

yy 

2 

Cruisers  of  same  class 

One  Cruiser  of  same 

class 

1 mi  le 

30 

yy 

1 

Torpedo- gun  Boat 

Torpedo-gun  Boat 

1 mile 

30 

yy 

1 

Destróyer 

Torpedo  Boat 

. 

99 

¿ milc 

5 

yy 

Torpedo  Boats 

Destróyer 

»» 

¿mile 

5 

yy 

Batíleshms,  all  Cruisers,/ 

Destróyer 

yy 

1,000  yds. 

3 

9? 

Torpedo-gun  Boats  . \ 

Torpedo  Boat 

• 

yy 

1,000  yds. 

3 

I 

99 

* In  the  case  of  Sqnadroim  this  distancc  will  be  that  betwcen  the  ncurcst  Ships. 


The  period  of  “ action  99  is  to  be  between  the  two  guns  which  either  ship  may  hre  to 
mark  it ; the  lirst  is  to  be  íired  when  the  two  ships  are  within  the  prescribed  distauee, 
and  the  second  from  the  same  ship  at  the  expiration  of  the  time  allowed;  no  other 
guns  than  these  aro  to  bo  íired. 

No  shix'»  can  put  two  vessels  out  of  action  in  the  same  time  ; eaoh  must  have  its 
sepárate  time  allowance. 

No  Cruiser  of  a lowcr  class  cun  count  agaiust  a Cruiser  of  a higlier  class. 

With  squadrons  of  Cruisers  composed  of  more  than  two  of  the  same  class,  if  the 
suxDeriority  is  less  than  2 lo  1,  one  Cruiser  on  the  more  numerous  side  will  be  put  out 
of  action  as  well  as  all  the  Cruisers  on  the  less  numerouB. 

Ships  xjl*t  out  of  action  under  the  rules  can  take  no  further  part  in  the  Manceuvres, 
but  must  return  to  their  port — Milford  or  Belfast — ílying  the  Bine  Peter  at  the  foro. 
They  are  to  select  a route  as  far  as  x^ossible  olear  cf  the  scene  of  operations,  and  are 
strictly  enjoined  not  to  communicate  any  information  to  the  ships  on  either  side  which 
they  may  meet  on  the  way. 

No  Battleships  can  bo  i>ut  out  of  action  except  by  Battleships  or  if  lorx>cdoed. 

As  the  18-inch  Torpedo  cannot  be  íired  at  a sbip  in  a peace  extrcise,  a Destróyer  is 
to  íire  a blue  light  at  night  or  blow  her  whistíe  by  day  at  tlie  moincnt  when  the 
Torpedo  would  bo  discharged,  the  tube  being  trained  and  all  adjustmeuts  mude  as  if 
aetually  íiring ; the  distunce  at  the  time  of  ¿ring  must  be  within  500  yards,  and  the 
mimbor  of  torpedoes  considered  successful  will  be  assessed  by  the  umpires. 

Auy  Vessel  will  be  out  of  action  if  a Torpedo  íired  from  a Toledo  Boat  strikes  her 
bcforc  the  Torpedo  Boat  is  herself  out  of  action. 

At  the  expiration  of  the  period  of  hostilities,  vessels  which  have  roturned  to  port 
will  carry  out  such  orders  as  they  have  rcceived  relativo  to  Target  Practice  ond  either 
return  to  ports  of  asscmbly,  or  rejoin  their  Squadrons,  as  may  bo  ordered  by  tbc 
respective  Vice- Admiráis. 

Any  points  wbicli  may  arise,  not  provided  for  by  these  rules,  will  be  decided  by  the 
umpires  according  to  what,  in  their  ox^inion,  would  be  probable  in  war. 
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The  instructions  to  umpires  were  of  the  usual  eliaracter  and  ne.ed 
not  be  set  forth  at  length,  though  a provisión  that  “ any  matter  or 
claim  not  éspecially  provided  for  in  the  rules  is  to  be  dealt  with  on 
its  merits,”  deserves  mcntion. 

The  rules  governing  battleships,  cruisers  and  smaller  vessels- 
being  put  out  of  action  appear  to  be  well  conceived  for  the  purpose» 
of  manoeuvres,  and  to  represent  with  adequate  approximation  the 
probable  conditions  of  actual  warfare.  An  engagement  betwccn  tvvo 
opposing  ships  of  the  same  class  could  only  result  in  putting  botb 
out  of  action.  ISTo  number  of  cruisers  could  put  a battleship  out  of 
action,  and  no  number  of  cruisers  of  a lower  class  could  count  against 
a single  cruiser  of  a liigher  class.  It  may  be  conjectured  that  th ese- 
rules  were  designed  partly  to  eounteract  the  tendeney  disclosed  in. 
former  manoeuvres  to  employ  cruisers  for  the  purpose  of  strengthening 
the  fighting  line,  and  not  in  the  discharge  of  their  more  legitimate 
function  of  scouting ; and  partly  as  a rough  and  ready  approximation. 
to  the  real  fighting  valué  of  different  classes  of  ships.  But,  as  owing 
to  the  course  taken  by  the  operations  the  rules  in  question  scareely 
took  efíect  at  all,  they  need  not  be  discussed  at  length.  In  one 
respect,  however,  they  were  not  without  influence  on  Admirad 
llawson’s  dispositions.  Tlis  primary  object  was  to  find  and  capare 
the  convoy  which  was  to  be  “ escorted  by  a fast  cruiser,”  and  in» 
another  place  the  escort  was  stated  to  be  a first-class  cruiser.  This- 
made  it  impossible  for  Admiral  Rawson  to  seize  the  convoy  by 
any  number  of  second-class  cruisers.  Henee  he  was  obligcd  so  to 
dispose  his  cruisers  that  if  the  convoy  was  first  sighted  by  a second- 
class  cruiser  the  latter  would  be  able  speedily  to  suinmon  either  a 
first-class  cruiser  or  a battleship  to  her  assistance.  As  he  liad  only 
tlirec  first-class  cruisers  in  all,  this  condition  was  far  from  casy  to- 
satisfy. 

Another  rule  which  invites  some  attention  is  that  governing 
torpedo  attacks,  especially  by  destroyers.  T)estroyers  and  torpedo- 
boats  only  carne  witliin  the  destructivo  range  of  larger  ships  at  1,000 
yards,  and  they  were  entitled  to  discharge  their  torpedoes — or  in  the- 
case  of  destroyers  carrying  18 -indi  torpedoes,  not  adapted  for  use  in. 
a peace  exercise,  to  fire  a blue  light  by  niglit  or  to  blow  their  wliistle- 
by  day — within  a range  of  500  yards.  The  period  required  for  the 
destruction  of  a destróyer  or  torpedo  boat  by  a larger  craft  was  three 
minutes.  ISTow  a destróyer  steaming  at  twenty-four  knots  will  cover 
1*2  nautical  miles  in  three  minutes.  Assuming  her  to  be  in  pursuit 
of  a battleship  steaming  away  from  her  at  fifteen  knots,  the  latter- 
will  cover  -75  of  a nautical  mile  in  the  same  time.  Therefore,  in 
order  to  come  within  effectivc  striking  distance  before  she  is  put  out 
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of  action,  the  destróyer  must  cover  1,000  yards  jplus  * 75  of  a rnile — 
that  is,  *494  plus  *75,  or  1*244  nautical  miles  in  less  tlian  tliree 
minutes.  It  tlius  appears  that  the  battleship  must  steam  less  than 
fifteen  knots  or  the  pursuing  destróyer  more  than  twenty-four  knots 
if  the  latter  is  to  be  enablcd  to  fire  her  torpedo  before  slie  is  put  out 
of  action.  But  if  two  destroyers  attackcd  the  same  battleship  from 
opposite  direetions,  or  if  a-  dozen  destroyers,  eoming  from  different 
directions,  attacked  a íleet  of  baltleships  in  cruising  formation,  un- 
protected  by  an  ontlying  cordón  of  cruisex*s  and  small  craft,  it  is 
certain  that,  under  the  rules,  the  battleship  or  fleet  must  liave  suc- 
cuinbed  to  the  attack  without  the  possibility  of  effective  reply. 
What  might  happen  in  actual  war  is  a very  different  thing,  but  the 
difficulty  of  framing  rules  to  do  equal  justice  to  botli  sides  in  a 
mimic  conflict  between  destroyers  and  battleships,  may  serve  to 
illustrate  the  tremendous  menace  of  the  former  under  conditions 
favourable  to  its  ópera  tion.  We  shall  see  presently  what  dispositions 
were  made  by  Adrniral  Rawson  to  neutralizó  tliis  menace. 

We  may  now  consider  what  electa  Admiral  Rawson  liad  lor 
locating  the  rendezvous  at  whicli  the  convoy  would  be  found.  The 
iirst  and  primary  dcctxcm  was  that  the  convoy  was  “ on  passage  from 
Halifax  to  Milford  Ilaven.”  iSTow  a merchant  ship  malcing  this 
particular  passage  might  be  expected  to  make  Cape  Olear  its 
landfall  and  to  steer  a great  circle  course  to  that  point  from  Cape 
Hace  as  a departure.  This  course  cuts  the  meridians  from  20°  W.  to 
15°  AV.  at  different  points  lying  approximately  between  lat.  51°  JSI . 
and  lat.  51°  30'  "NT.  Pvimci  facic,  therefore,  it  might  be  expected  that 
the  rendezvous  would  be  found  within  an  area  defined  by  longitudes 
15°  and  20°  IV.  and  latitudes  51°,  and  52°  N.  On  the  other  hand,  it 
seems  equally  likely  that  a convoy  leaving  TTalifax  for  a western 
port  in  England  would  deviate  from  the  ordinary  trade  route  in  order 
to  avoid  interception  by  a hostil e fleet  known  to  be  on  the  look-out 
for  it.  The  great  circle  distance  from  Cape  Race  to  Cape  W rath 
in  the  north  and  to  Cape  Finisterre  in  the  south  is  approximately 
100  miles  greater  than  its  distance  to  Cape  Clear,  and  eacli  of 
these  extreme  points  is  some  300  miles,  more  or  less,  further  than 
the  Fastnet  from  Milford  Haven.  Tlius,  b}T  taking  either  of  these 
extreme  courses  the  convoy  steaming  at  9 knots  would  only  lengthen 
its  total  passage  by  less  than  48  hours,  and  this  extreme  excess  would 
be  gradually  reduced  as  the  course  cliosen  approxiniated  on  either 
side  to  the  ordinary  trade  route.  There  is  thus  notliing  in  the 
conditions  so  far  considered  to  disallow  the  liypothesis  that  the 
rendezvous  of  the  convoy  might  be  placed  as  far  north  as  Cape  "VV ratli, 
or  as  far  south  as  Cape  Finisterre.  Xf  we  pursue  this  hypothesis  a 
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littlo  fu.rth.er  we  find  that  it  gives  some  prefei*enee  to  the  northern 
area  over  the  Southern.  Froxn  Cape  W ratli  to  Milford  thc  convoy 
might  be  escorted  alrnost  entirely  through  landlocked  waters  affording 
great  facilities  to  the  opei'ation  of  B’s  destroyers  and  offering  great 
impedimenta  to  the  free  action  of  A’s  scouts.  Assuming,  therefore, 
that  thc  convoy  might  be  ordered  to  deviate  widely  from  its  natural 
course,  it  was  more  likely  that  it  would  be  ordered  to  deviate  to  the 
nortliward  than  to  the  south  ward.  It  ia  true  that  when  Lord  Howe 
went  out  in  1784  to  intercept  a convoy  znaking  from  America  to 
Brest,  he  souglit  for  it  in  the  ofíing  of  Bx*est,  and  not  either  far  to  the 
southward  or  far  to  the  northward.  But  this  historical  example  to 
the  contrary  of  the  hypothesia  above  conaidered  does  not  really  help 
us  much.  Sailing  ships  enjoyed  no  such  freedom  in  the  choice  of  a 
course  as  steamships  possess,  and  as  a matter  of  fact  Lord  "FTowe 
never  found  the  convoy  he  went  out  to  intercept.  He  encountered 
Villax*et  Joyeuse,  who  managed  to  decoj»-  him  ofF  its  traek. 

So  far,  then,  we  have  seen  no  reason  for  supposing  that  the 
convoy  would  certainly,  or  even  nxost  prpbably,  be  found  within  a 
región  narrowly  défined  by  its  relation  to  the  ordinax'y  trade  X'oute. 
The  next  clatum  ia  the  time  to  be  occupied  by  the  operations.  This 
was  roughly  known  to  be  from  Saturday,  July  29,  to  Saturday, 
August  5,  but  the  exact  hours  at  which  liostilities  would  begin  and 
end  were  not  known  to  either  side  xixxtil  shortly  before  thcy  began. 
As  a wox’king  hypothesia,  liowever,  we  xnay  aasume  that  they  would 
last  from  noon  to  noon  on  thc  days  mentioxxed — a pexáod  of  168  hours. 
Next  A was  to  be  free  to  leave  Belfast  as  soon  as  lxostilities  began, 
whereas  B could  only  leave  Milford  “ after  an  intex*val.”  The  length 
of  this  interval,  which  was  all  impoi’tant,  was  unknown  to  A,  but 
inasmuch  as  A liad  to  séarch  over  a large  area  for  a convoy  of  which 
the  exact  rendezvous  was  known  to  B,  it  must  necessarily  be  con- 
siderable. Its  length,  xnoreover,  would  be  in  large  measure  detei*mined 
by  the  positiou  of  the  rendezvous  in  x*elation  to  Milford  and  Belfast 
respectively.  It  muat  not  be  so  great  iix  any  case  that  B would  have 
no  time  to  reach  thc  rcndczvous  with  his  cruisers  at  a speed  of  at  least 
15  knots  and  to  escort  it  back  to  Milford  at  a speed  of  9 knots,  while 
leaving  a x*easonable  margin  fox*  contingencies.  Oxxe  coxxtingency  was 
that  of  bad  weather,  either  stormy  or  foggy,  which  might  materially 
reduce  the  of  B’s  ships  going  and  returning.  Anotlier  was 

that  B having  x*eached  the  rendezvous  might  íind  the  convoy  already 
cax^txxx-ed  and  carried  off.  He  would  then  have  to  searcli  for  it,  an 
operation  which  might  occux^y  many  hours,  and  having  recovered  it, 
lie  might  have  to  take  it  back  from  a distance  gi*eater  than  that  of  the 
original  rendezvous  from  Milford.  It  seems  to  follow  from  tliese 
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eonsiderations  that  a start  of  20  hours  out  of  168  in  all  was  probably 
the  máximum  that  vvonld  be  likely  to  be  assigned  to  A.  This  is  all 
that  A would  liave  to  find  the  convoy,  and  having  captured  it,  to 
witlidraw  it  from  the  observation  of  B. 

Tf,  then,  \vc  assumc,  as  a working  liypothesis,  that  A’s  start  would 
be  approximately  20  hours,  it  will  be  seen  that  the  rendezvous  could 
not  be  at  a much  greater  distance  than  600  miles  from  Milford. 
The  time  assigned  to  B for  the  whole  operation  is  now  reduced  to 
148  hours.  It  would  take  his  cruisers  40  hours  to  reach  the 
rendezvous  at  a distance  of  600  miles  at  15  knots,  and  the  convoy 
would  return  at  9 knots  in  a little  less  than  67  hours.  This  leaves  a 
margin  of  about  40  hours  lor  the  contingencies  mentioned  above,  and 
this  is  none  too  much,  seeing  that  if  A liad  liappened  to  hit  on  the 
rendezvous  witliout  losing  much  of  his  start,  he  would  still  be  from 
12  to  20  hours  ahead  of  B when  the  latter’s  cruisers  first  reaehed  the 
rendezvous. 

Thus  a liypothetical  start  of  20  hours  given  to  A gives  us  a sea 
distance  of  600  miles  from  Milford  as  the  exterior  limit  of  the  area 
within  wliich  the  rendezvous  would  probably  be  found.  This  area 
is  bounded  bj»-  the  ares  of  three  intersecting  circles,  one  of  which  is 
drawn  from  Milford  witli  a radius  of  600  miles,  another  from 
Cape  Clear  with  a radius  of  600  miles  minus  the  distance 
from  Milford  to  Cape  Clear,  and  a third  from  the  exit  of  the  North 
Cliannel  with  a radius  of  600  miles  minus  the  distance  from  Milford 
to  that  point.  Every  point  in  this  exterior  limit  is  at  a sea  distance 
of  600  miles  from  Milford,  and  the  point  at  which  the  two  latter  ares 
intersect,  which  may  for  convenience  be  called  X,  is  at  the  same 
distance  from  Milford  whether  the  course  be  measured  round  Cape 
Clear  or  through  the  North  Cliannel.  North  of  X the  courses 
round  Cape  Clear1  are  longer  than  tiróse  through  the  North  Channel, 
and  south  of  X tliese  conditions  are  reversed.  The  critical  im- 
portan.ee  of  X in  relation  to  the  data  involved  thus  becomes  apparent. 

The  area  thus  defined  extends  from  north  of  the  Shetlands  to 
south  of  Cape  Einisterre,  and  if  it  be  regarded  as  a semicircle  its 
diameter  is  1,200  miles.  Its  superficial  extent  is  over  570,000  square 
miles,  but  if  a third  of  this  be  deducted  as  represen ting  land,  we  find 
that  in  order  to  search  the  whole  of  the  remainder  Admiral  Eawson 
would  liave  to  cover  no  less  than  380,000  square  miles.  This  was 
obviously  impossible  in  the  time  allowed.  No  ainount  of  start  that 
could  possi  bly  liave  been  given  him  would  ha  ve  afforded  him  more 
than  a bare  chance  of  finding  the  rendezvous  unless  he  could  lócate 
it  beforeliand  within  much  narrower  limits.  But  a little  consider- 
ation  will  show  that  he  might  safely  neglect  the  whole  of  the  area 
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son tli  of  lat.  51°  N.  If  tlie  rendezvous  wcrc  placed  anywherc  south 
of  this  parallel  it  would  be  rauch  nearer  to  Milford  than  to  Belfast, 
and  A’s  assumed  start  of  20  hours  would  therefore  be  practically 
rcduced  in  tbat  case  by  tlie  time  it  ■would  take  bis  cruisers  to  steam 
from  Belfast  to  Milford — that  is,  by  at  least  12  hours  (180  miles  at  15 
knots)  if  tkey  went  past  Milford,  and  by  more  if  they  went,  as  they 
probably  would,  tlirougli  the  North  Channel.  Assuming,  then,  tliat 
20  hours  or  Ihereabouts  was  a fair,  and  not  more  tliari  a fair, 
advantage  to  give  to  A,  in  consideration  of  the  task  imposed  upon  him, 
any  position  of  the  rendezvous  wliicli  practically  placed  B 12  hours 
nearer  to  it  than  A would  require  the  actual  interval  between  their 
respective  starts  to  be  at  least  32  hours  if  A was  to  retain  the 
assumed  advantage  of  20  hours  nct.  This,  however,  would  so  greatly 
reduce  the  margin  for  contingencies  required  by  B as  to  be  practically 
out  of  the  question.  A,  therefore,  miglit  safely  neglect  the  whole  of 
the  area  south  of  lat.  51°  N.,  and  regard  it  as  practically  excluded  by 
the  conditions  of  the  case. 

By  parity  of  reasoning,  if  the  rendezvous  were  so  placed  that  B’s 
shortest  course  to  it  would  lie  past  Belfast,  the  assumed  advantage  of 
20  hours’  start  assigned  to  A would  be  practically  secured  to  him  if  B 
was  allowed  to  leave  Milford  within  eight  hours  of  the  time  when  A was 
free  to  leave  Belfast.  If  B’s  start  was  postponed  beyond  that  time, 
it  might  be  regarded  as  practically  certain  that  the  rendezvous  would 
not  be  found  north  of  the  latitude  of  X,  and  qxiite  certain  that  it 
would  not  be  found  north  of  the  dotted  line  drawn  on  the  annexed 
chart.  Henee  the  advantage  to  A of  aseertaining  that  B was  still  at 
Milford  eight  hours  after  he  himself  had  left  Belfast  was  so  paramount 
that  the  obtaining  of  certain  intelligence  to  this  effect  might  well  be 
regarded  as  an  object  to  wliich  all  his  dispositions  could  be,  and 
perhaps  ought  to  be,  subordinated.  Tn  that  case  his  best  course 
would  be,  after  having  obtained  an  offing  as  far  as  possi  ble  beyond 
the  reach  of  B’s  destroyers,  to  wait  off  Tory  Island  or  thereabouts 
until  he  had  learnt  from  his  nearest  signal  station,  either  that  B had 
left  Milford  within  eight  hours  of  his  own  start  from  Belfast,  or  that  he 
was  still  at  Milford  at  the  end  of  the  eight  hours.  In  the  former 
alternative  he  would  search  to  the  northward,  in  the  latter  to  the 
southward,  and  while  he  was  waiting  for  intelligence  a considerable 
portion  of  the  area  south  of  the  dotted  line  might  be  searched  by  his 
cruisers.  If  he  ascertained  that  B had  left  Milford  within  the  eight 
hours  he  would  then  scour  the  area  north  of  the  dotted  line,  keeping 
a sharp  look-out  for  B’s  cruisers  coming  up  astern.  If  he  ascertained 
that  B had  not  left  Milford  within  the  eight  hours  he  might  then  assume 
that  B’s  nearest  course  to  the  rendezvous  would  not  lie  past  Belfast, 
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and  by  an  extensión  of  the  same  reasoning  that  tlie  rendézvous  would 
probably  not  lie  very  far  to  the  north  of  a line  drawn  tlirough  tlie 
points  marked  A,  B,  C,  T>,  on  the  chart,  since  auy  position  to  the 
north.  Of  that  line  would  give  A a shorter  course  to  it  tlian  B,  and 
therefore  by  that  much  increase  A’s  hypotlietical  start  of  20  hours. 
The  points  A,  B,  C and  D on  the  chart  are  each  equidistant  from 
Belfast  and  Milford  and  are  respectivély  at  a sea  distance  of  400, 
450,  500  and  550  miles  from  both.  Circles  are  drawn  round  them 
with  a radius  of  50  miles.  Within,  or  not  far  from,  the  area  defined 
by  these  circles  the  rendezvous  would  most  probably  be  found  if  the 
foregoing  reasoning  is  correct.  As  a matter  of  fact,  it  was  at  the 
point  marked  B.V.  on  the  chart  in  lat.  51°  40'  2SL,  long.  19°  W. 

In  the  foregoing  reasoning  there  is  only  onc  assumption  not 
directly  based  on  the  data  accessible  to  A from  the  outset,  and  that 
is  the  length  of  the  interval  between  the  starts  of  A and  B.  The 
length  of  this  interval  would,  however,  in  any  case  he  governed  by  two 
opposing  conditions — one  the  necessity  of  giving  A as  long  a period  as  . 
possible  within  which  he  could  searcli  for  the  convoy  witliout  running 
the  rislc  of  molestation  by  B ; the  other  the  necessity  of  affording  B 
a reasonable  margin  for  contingencies  over  and  above  the  time 
required  to  reach  the  rendezvous  and  escort  the  convoy  back.  The 
assumption  of  twenty  hours  seems  to  strike  a fair  mean  between 
these  limiting  conditions,  and,  as  a matter  of  fact,  the  actual  interval 
was  nineteen  hours.  A left  Belfast  at  10  a.m.  on  Saturday,  July  29, 
the  time  assigned  by  the  Admiralty  for  the  beginning  of  hostilities,  and 
B left  Milford  nineteen  hours  later,  at  5 a.m.  on  Sunday,  July  30. 

The  foregoing  view  of  the  situation  did  not  present  itself  to 
Admi  ral  Eawson  ; or,  if  it  did,  he  rejected  it.  He  held  himself 
justified  in  neglecting  the  whole  of  the  area  of  possible  search  which 
lay  soutli  of  lat.  51°  mainly  for  the  reasons  given  above — namely, 
that  if  the  vendezvous  were  x>laced  in  that  región  either  his  advantage 
of  start  must  be  reduced  by  the  distance  between  Belfast  and 
Milford,  or  the  time  allotted  to  Admiral  Domvile  must  be  less  than 
was  required  for  the  due  prosecution  0f  the  task  allotted  to  him. 
But  he  did  not  apply  similar  considerations  to  the  northern  portion 
of  the  remaining  area.  On  the  contrary,  he  inferred  from  the 
regulations  that  on  the  whole  the  rendezvous  was  more  likely  to  be 
placed  well  to  the  northward  than  anywhere  in  the  neighbourhood  of 
the  position  actually  assigned  to  it.  A subsidiary  object  of  the 
manoeuvres  was  delined  to  be  “ to  obtain  information  relative  to  the 
working  of  destroyers  and  torpedo  boats,”  and  for  this  purpose  a forcé 
of  twenty-eight  destroyers  stationed  at  Milford  Haven,  Hoíyhead, 
and  Bamlash  was  assigned  to  B,  and  a forcé  of  twenty-four  torpedo 
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boats  stationed  at  Waterford,  Krngstown,  and  Belfast  was  assigned 
to  A.  This  disposition  seemed  to  imply  that  the  Irish  Channel  and 
ifcs  approaches  were  the  field  of  operations  especial  1 y áppointed  for  t,he 
working  of  torpedo  boats  and  destroyers  ; and  froni  this  assumption 
the  further  inference  was  drawn  that  the  course  of  the  operations,  as 
contemplated  by  the  Adrniralty,  would  compel  the  B fleet  to  traverse 
the  Irish  Channel.  The  function  of  the  torpedo  boat  is  to  attack  a 
larger  vessel  with  its  torpedoes  ; it  has  little  or  no  offensive  capacity, 
except  in  the  discharge  of  this  function.  Henee,  unless  larger  vessels 
are  likely  to  be  fonnd  within  its  radius  of  action,  or  even  unless  it 
has  definite  intelligence  that  such  larger  vessels  are  actually  within 
reach,  it  has  little  or  no  reason  for  exposing  itself  to  the  formidable 
rnenace  of  the  destróyer,  and  every  reason  for  remaining  within  the 
shelter  of  its  station.  The  chances  of  a torpedo  boat  finding  a single 
ship  or  even  a íleet  in  the  course  of  a roving  search  have  been  proved 
over  and  over  again  in  manoeuvres  to  be  exceedingly  small,  and  they 
are  redueed  almost  to  zero  by  the  presence  of  a vigilant  and  active 
flotilla  of  destroyers  within  the  area  of  search.  Henee,  in  the 
absence  of  sliips  to  be  attacked  the  role  of  the  torpedo  boat  is 
practically  nullified ; and  in  the  absence  of  torpedo  boats  to  be 
attacked  the  rolo  of  the  destróyer  is  equally  nullified.  If,  therefore, 
the  B fleet  was  not  likely  to  have  to  traverse  the  Irish  Channel  in 
the  course  of  the  operations,  there  seemed  to  be  no  strategie  reason 
for  placing  destroyers  and  torpedo  boats  there,  and  little  or  no 
prospect  of  obtaining  information  of  any  valué  “ relative  to  the 
working  of  destroyers  and  torpedo  boats.” 

So  far  the  reasoning  on  which  Admiral  líawson  based  his 
dispositions  appears  to  be  sound  and  cogent ; but  it  does  not 
necessarily  sustain  the  conclusión  which. he  drew  fróm  it — namely, 
that  the  shortest  course  to  the  rendezvous  would  be  likely 
to  take  the  B fleet  tlirough  the  Irish  Channel  on  its  exit 
from  Milford.  On  the  contrary,  the  more  cautious  inference 
would,  perhaps,  have  been  that  matters  would  be  arranged  so  as  to 
give  greater  actuality  and  experimental  valué  to  the  operations  by 
deferring  the  confliet  between  destroyers  and  torpedo  boats  to  a later 
stage  of  the  proceedings,  when  botli  sides  liad  been  tried  and 
hardened  by  the  alarms  and  excursions  which  are  so  characteristic  of 
torpedo  operations,  and  so  invaluable  in  the  training  they  aíford. 
This  condition  was  as  likely  to  be  satisfied  by  a rendezvous  placed  in 
the  neighbourhood  of  lat.  52°  as  by  a rendezvous  placed  north  of 
lat.  56°.  It  was  at  least  an  even  chance  that  A would  find  the 
rendezvous  and  seize  the  convoy  before  B was  in  a position  to  inter- 
fere  with  him  ; and  all  that  was  necessary  to  satisfy  the  condition 
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above  clefined  would  be  tliat  A,  liaving  found  and  seized  the  convoy, 
had  brougbt  it  so  near  to  the  northern  entrance  to  the  Ix-ish  Channel 
that  B,  even  if  he  reeaptured  it,  would  be  compelled  to  take  it 
thi’ough  the  Irish  Channel  on  his  way  back  to  Milford.  Now  if  we 
assurae  that  the  rendezvous  was  placed  approximately  equidistant 
from  Belfast  and  Milford,  and  that  A,  having  found  it  there,  carried 
it  off  only  three  hours  before  B reaclied  the  rendezvous,  A steaming 
with  the  convoy  at  nine  knots  would  be  at  least  108  miles  on  his 
way  back  to  Belfast  before  B could  overtake  liim.  But  B,  having 
reached  the  rendezvous  and  found  the  convoy  gone,  must  needs  spend 
soine  time  in  looking  for  it,  since  he  would  not  be  able  to  assume  for 
certain  that  A had  taken  a direct  course  to  Belfast.  Every  liour  so 
sjjent  would  increase  the  distance  from  Milford  and  decrease  the 
distance  from  Belfast  at  which  B might  expect  to  overtake  the 
convoy,  so  that  if  A’s  start  from  the  rendezvous  was  anything  more 
tlian  three  clear  hours  in  advance  of  B’s,  it  was  practically  certain 
that  B could  only  overtake  and  recapture  the  convoy  in  sucli  a 
position  as  would  compel  him  to  take  it  back  to  Milford  through  the 
Irish  Channel.  Tndeed,  it  may  well  be  argued  that  if  B found  the 
rendezvous  vacant  his  best  course  would  be,  not  to  search  for  the 
convoy,  but  to  make  at  once  for  the  entrance  to  the  North  Channel, 
and  there  await  its  passage.  He  would,  it  is  true,  be  exposed  in  that 
position  to  the  attack  of  A’s  torpedo  boats,  but,  on  the  other  liand,  he 
would  be  able  to  employ  his  own  destroyers  in  defence — and  tliis,  at 
any  rate,  would  afford  as  favourable  an  opportunity  of  obtaining 
“ information  relativo  to  the  working  of  destroyers  and  torpedo 
boats  ” as  his  passage  through  the  Irish  Channel  at  the  outset  of  the 
proceedings. 

The  forcgoing  reasoning  is,  of  course,  largely  conjeetural.  But 
rational  conjecture  is  all  that  an  Admiral  has  to  go  upon  when  he  has 
to  disco  ver  an  unknown  rendezvous,  and  the  hypothesis  in  question 
combines  and  liarmonizcs  several  converging  lines  of  conjecture  and 
satisfies  all  the  known  conditions  in  such  a manner  as  to  make  it  a 
good  deal  more  probable  that  the  rendezvous  would  be  found  at 
a point  approximately  equidistant  from  Belfast  and  Milford  than 
at  any  other  point  in  the  area  of  possible  search.  Indeed,  considering 
that  the  primary  datum  was  that  the  convoy  was  “ on  passage  from 
Halifax  to  Milford  Ilavcn,”  and  that  the  great  circle  course  for  such 
a voyage  passes  through  a series  of  points  approximately  equidistant 
from  Belfast  and  Milford,  it  might  almost  have  been  assumed  without 
too  curious  a eonsideration  of  possible  alternatives  that  the  rendezvous 
would  be  found  in  that  neighbourhood.  On  the  other  hand,  it  is 
always  hazardous  in  war  to  “make  a picture/’  as  Napoleón  said  of  his 
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Generáis.  Admira!  Rawson  ma}1-  liave  reflected  tliafc  liis  predecessor 
in  1897  “ raade  a picture  ” of  an  unknown  rendezvous  and  found  his 
perspective  liopelessly  at  fault.  But  Admiral  Stephenson’s  picture 
\vas  based  on  a singlé  analogy  — that  of  the  relative  positions  of  Lough. 
Swilly,  Black  Sod  Bay,  and  Rock  al  1 to  tliose  of  Plymouth,  Brest,  and 
Bantry  Bay  respcctively.  It  was  a questionable  analogy  at  best,  and 
it  failed  to  liarmonize  all  tbe  conditions  of  the  situation.  The  picture 
here  drawn  does  not  err  in  this  respect.  Its  perspective  might  liave 
proved  all  awry  in  the  event,  but  even  so  it  is  no  worse  in  this 
respect  than  the  picture  Admiral  líawson  actually  made  for  himself. 
Eor  a picture  he  did  make  no  less  than  his  predecessor,  and,  it  must 
be  added,  no  more  successfully.  Reading  between  the  lines  of  his 
instructions,  he  seemed  to  view  the  whole  situation  by  the  analogies 
of  the  English  Cliannel.  If  the  cliart  of  the  Britisli  Xsles  be  laid  on 
its  side  so  that  the  East  repi’esents  the  ÜSTorth,  Mülford  Haven  may  be 
supposed  rouglily  to  represent  the  Downs,  Belfast  Brest,  and  the 
south  point  of  Islay  the  Land’s  End.  On  this  analogy  the  fan-shaped 
area  of  sea  radiating  from  the  entrance  to  the  ISTorth  Cliannel  and 
exten ding  from  the  Butt  of  Lewis  in  the  nortli  down  to  lat.  51°  2SJ\, 
and  to  a distance  of  some  300  or  400  miles  from  the  coast  of  Ireland 
in  that  latitude,  would  represent  the  portion  of  the  Atlantic  on  whicli 
all  trade  routes  leading  to  the  English  Channel  converge.  Admiral 
líawson  held  that  the  convoy  might  be  located  at  almost  any  point 
in  this  area,  but  for  the  reasons  given  above  he  thouglit  it  most 
probable  that  it  would  be  found  in  its  northern  portion.  There  were, 
moreover,  certain  points  within  the  area  which,  being  witliin  the 
reach  of  ordinary  soundings,  seemed  more  likely  to  be  chosen  as 
a rendezvous  than  any  locality  where  soundings  would  be  muela  more 
diíücult  to  obtain.  Of  course  in  clear  weather,  wben  observations 
are  uninrqieded,  it  is  quite  as  easy  for  a ship  to  take  up  a position  out 
of  the  reach  of  soundings  as  onc  which  can  be  determined  by  sound- 
ings. But  the  eastern  Atlantic  is  much  beset  by  fogs,  and,  having 
regard  to  this  fact,  Admiral  Rawson  thought  it  likely  that  a position 
might  be  chosen  for  the  rendezvous  wliioh  could  be  found  and  held 
by  means  of  soundings  even  if  the  weather  rendered  observations 
impracticable.  St.  Kilda,  about  fifty  miles  west  of  the  Sound  of 
Harris,  in  the  Western  ílebrides,  is  such  a point  in  the  northern 
poi*tion  of  the  ai*ea,  Rockall  Bank  is  anotliei'  towaids  its  middle, 
and  Porcupine  Bank,  in  its  Southern  región,  is  a third.  The  position 
of  all  three  is  shown  on  the  chart.  The  eonjecture  proved  unfounded 
in  all  three  cases,  but  it  did  not  materially  affect  Admiral  Rawson’s 
dispositions  except  so  far  as  it  may  liave  induced  him  to  select 
the  neighbourhood  of  Porcupine  Bank  as  a convenient  point  for 


TACTICS  OF  THE  SEARCH. 


113 


the  concentra  tioii  of  his  fieel.  duxing  the  proseexrtion  of  liis 
search. 

Admiral  Rawsoa’s  scheine  for  the  exaxnination  of  tlie  area  to  be  The 
searched  waa  a modification  and  development  of  tire  method  employed  of'so'ftrch 
by  Box-d  Walter  Kerr  for  the  solution  of  a similar  but  less  complicated 
problem  in  the.  manceuvres  of  1895  (see  JWctval  ylnnual,  1896,  Cha]». 

XI.,  p.  185).  What  he  liad  to  do  was  first  to  find  the  convoy  within 
a given  but  very  extensivo  area,  and  next,  havihg  found  it,  to 
capture  it.  It  was  known  that  the  convoy  would  be  escorted 
by  a “ fast  cruiser,”  and  that  the  escortiug  cruiser  would  be  a 
first-class  cruiser.  Now,  before  the  convoy  could  be  captured 
the  escoi'ting  cruiser  xnust  be  pixt  oxxt  of  action,  and  this  coidd 
only  be  done,  under  the  rules,  either  by  a battleship  or  by 
onc  of  the  three  fix\st-class  cruisers  attached  to  the  A fleet,  no 
number  of  second-class  cx'txisers  being  allowed  by  the  rules  to  count 
agaixxst  a first-class  cxuiiser.  Therefore  it  was  necessary  not  only  to 
malee  provisión  for  an  exhaustivo  examination  of  the  area  to  be 
searched,  but  so  to  dispose  the  slxips  engaged  in  the  search  that  if  a 
second-class  cruiser  slxould  liappen  to  siglxt  the*  convoy  first,  she 
sliould  be  able  to  summon  either  a battleship  or  a first-class  cruiser 
for  its  capture  without  losing  more  time  than,  liaving  x’egard  to  the 
probable  start  accox-ded  to  A,  could  be  allowed  for  the  operation 
without  í'unning  the  risk  of  intex'fei’enee  from  B.  The  first  condition, 
that  of  finding  the  convoy,  would  be  satisfied  by  any  disposition  of 
the  ships  at  A’s  disposal  that  would  enable  tlxem  at  the  speed 
íissigned  to  cover  the  ax'ea  of  seax'ch  within  the  time  allotted.  The 
second,  that  of  capturing  the  convoy,  requii'ed  such  a disposition  of 
the  battle  squadron  axxd  of  the  three  first-class  cruisers  as  would 
eixablc  one  or  more  of  these  ships,  if  summoned  for  the  pui'pose,  to 
i'each  the  scene  of  action  with  as  littlc  delay  as  possible  • and  it  also 
required  that  if  the  ships  were  dispei'sed  each  should  know  the  exact 
position  of  all  her  consorts  at  any  and  evex-y  period  of  the  opex'ation. 

Subject  to  these  conditions  it  was  necessai'y  to  determine  appxexi- 
mately  the  area  that  could  be  searched  effectively  in  the  time  that 
Admiral  Kawsoxx,  having  regard  to  the  probable  lengtlx  of  his  start 
and  the  time  requixed  fox*  escox'ting  the  convoy  back  to  Bel  fast, 
thoxxght  himself  justified  in  allotting  to  the  px'eliminary  opex'ation  of 
search.  This  was  foxxnd  to  be  an  irregular'  faxx-shaped  area  radiatirig 
Irom  a point  well  to  the  westward  of  the  exxtx’ance  to  the  iSTorth 
Ohannel,  stretcliing  to  the  northwai’d  beyond  the  outer  Hebrides,  to 
the  south ward  beyoxxd  the  Porcupine  Bank,  and  passing  in  its  exterior 
curve  well  beyond  Bockall.  Of  course  this  ai'ea,  if  resti'icted  to  the 
northward,  might  have  been  extended  mucli  fm'tlier  to  the  soxxthward  ; 
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the  fan,  in  fact,  might  liave  been  turned  on  its  radiating  point  until  its 
northern  or  riglit-hand  limb  instead  of  passing  near  St.  ELilda  jjassed 
only  a little  to  the  uortli  of  ítockall,  iu  which  case  its  exterior  curve 
would  have  extended  much  further  to  the  southward  and  westward 
than  it  actually  did.  As  the  cvcnt  showed,  this  would  have  given 
Admiral  Bawson  a much  better  chance  of  finding  the  convoy  ; but 
for  the  rcasons  already  set  forth  he  assumed  from  the  outset  that  its 
more  probable  location  would  be  somewhere  to  the  north  of  the 
dotted  line  on  the  chart.  Be  this  as  it  may,  the  problem  now  was  to 
arrange  for  the  thorougli  and,  if  possible,  the  exhaustive  examination 
of  the  area  here  roughly  defined.  This  would  have  been  comparatively 
simple  if  the  time  at  which  he  would  start  liad  been  known.  But  it 
was  not  known  beforehand,  and  was  not  to  be  disclosed  by  the 
Admiralty  until  a very  few  hours  before  the  operations  began.  The 
principie  in  volved  is  thus  explained  by  a correspondent  of  the  Times. 
“ Bet  x be  the  number  of  miles  at  which  two  ships  must  be  placed 
apart  so  as  to  obtain  a máximum  range  of  observation  and  yet  to 
make  certain  that  nothing  can  pass  between  tliem  witliout  being 
observed.  The  lineal  range  of  observation  will  tlien  be  2 x , because 
eacli  sliip  will  see  as  far  on  one  side  as  on  the  other,  and  if  the  two 
ships  steam  on  parallel  courses  for  y miles  they  will  search  a rectangle 
whose  sides  ai*e  respectively  2 x and  y,  liaving  at  each  end  two 
adjacent  semicircles  whose  centres  are  the  extremities  of  the  two 
courses  and  whose  radius  is  i-  x.  For  a given  speed  y is  constant,  but 
55  i s a variable  dependent  in  all  cases  on  the  weather.  If  the  courses 
aro  not  parallel  the  area  is  rendered  less  regular,  but  the  principie  is 
unaffected.  By  the  skilful  juxtaposition  of  as  inany  of  such  areas  as 
tliere  are  ships  to  be  employed  it  is  theoretically  possible  to  search 
exliaustively  an  area  of  sea  appi'oximately  equal  to  tlieir  aggregate, 
the  limits  of  this  aggregate  area  being  determined  by  the  time 
allowed  for  the  operation  and  the  speed  assigned  to  the  ships 
employed,  though  if  any  of  the  courses  cross  each  other  the  aggregate 
area  will  be  to  that  extent  reduced,  witli  the  correspondí’ ng  advantage 
that  the  ground  traversed  by  the  superposed  courses  will  be  searched 
twice  over  at  different  times.  This  was  in  principie  the  metliod 
employed  by  Lord  "Walter  Kerr  in  the  manceuvres  of  1895.  Admiral 
Eawson  developed  and  extended  this  method  so  as  to  adapt  it  to  the 
known  alternations  of  day  and  night  without  materially  reducing  the 
area  to  be  searched.  This  is  perhaps  the  practical  limit  of  its 
flexibility.  The  alternations  of  fog  and  clear  weather  are  incalculable 
beforehand,  alike  in  occurrence  and  duration,  and  the  only  thing  that 
can  be  done  is  to  adjust  the  intervals  between  the  ships  to  an  average 
and  not  to  an  extreme  range  of  visión.  The  wholc  arca  to  bé  searched 
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is  the  aggregate  of  tlie  areas  determined  as  above.  . . . Each  of 
these  individual  areas  is  representad  by  2 x.y,  and  if  a line  z be  drawn 
•across  the  courses  from  one  boundary  to  tho  othcr  the  lcngtli  of  z 
will  be  independent  of  y,  but  will  vary  directly  with  x.  It  is 
possible  so  to  adjust  the  courses  for  known  alternations  in  the  range 
of  visión  as  to  keep  z constant  in  spite  of  local  variations  of  ve.  But 
if  x is  to  vary  indefinitely  according  as  fog  or  clear  weather  prevails, 
there  must  either  be  gaps  in  the  field  of  observation,  or  its  exterior 
limita  must  be  curtailed.  To  organize  a scheme  of  search  which  sliall 
be  equally  effective  in  fog  and  clear  weather  is  thus  a geometrical 
iinpossibility.  All  that  can  be  done  is  to  adjust  it  to  an  average 
range  of  visión  by  night  as  well  as  by  day  and  to  leave  the  rest  tó 
chance.” 

It  is  a charactei’istic  of  this  method  that  the  scheme  of  courses 
assigned  to  the  several  ships  must  be  adjusted  beforehand  to  the  time 
of  original  dispersión.  JDuring  the  night  the  intervals  between  the 
ships  must  be  reduced,  and  at  the  return  of  dayliglit  they  must  again 
be  cnlarged ; and  in  ordor  to  do  this  without  materially  reducing  the 
length  of  z,  as  defined  above,  the  courses  must  be  arranged  before- 
hand, so  as  to  converge  as  night  approaches  and  to  diverge  again  as 
dawn  returns.  There  is  no  insuperable  difficulty  in  this,  but  it 
involves  two  conditions — a superposition  of  some  of  the  courses  in 
some  regions  of  the  area,  and  an  exact  adjustment  of  the  wliole 
scheme  to  the  particular  hour  of  the  day  or  night  assigned  or  assumed 
for  the  original  dispersal.  As  this  hour  was  not  known  befoi'ehand, 
it  was  necessary  to  prepare  several  scliemes,  each  adapted  in  all  its 
details  to  different  hours  of  dispersal.  Of  these  schemes  only  one 
would  be  actually  put  in  operation — that  which  was  best  adapted  to 
the  actual  hour  of  dispersal,  as  determined  at  the  last  moment  by  the 
time  fixed  by  the  Admiralty  for  the  operations  to  begin.  The  others 
would  all  be  cancelled  as  soon  as  the  actual  time  of  dispersal  was 
íixed.  Seven  such  schemes  were  prepared,  and  each  fully  plotted 
down  on  a sepárate  chart,  and  accurate  tracings  of  each  were  supplied 
to  each  ship  taking  part  in  the  operation.  As  soon  as  the  time  of' 
dispersal  was  known,  six  of  these  were  cancelled  and  the  seventh 
alone  became  operativo  as  the  order  of  sailing  of  the  fleet  from  the 
point  at  which  the  dispei’sal  was  to  take  place.  The  courses  were 
arranged  in  accordance  witli  the  principies  enunciated  above. 
Adj acent  courses  were  assigned  to  the  battleships,  and  the  coui’ses  of 
all  the  ships  engaged  were  finally  made  to  converge  at  a point  distant 
by  at  least  100  miles  from  any  point  which  the  33  fleet  could  ha  ve 
reached  at  the  time  of  concentration,  assumingit  to  have  left  Milford 
not  less  tlian  twelve  hours  after  A loft  Belfast  and  to  have  maintained 
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a speed  of  twelve  knots  throughout.  This  point  was  situated  not 
íar  from  Porcupine  Bank,  and  heve,  if  all  went  well,  the  concentra  - 
tion  would  take  place  during  the  second  night  after  the  A fleet  had 
left  Belfast.  By  that  time  the  greater  part  of  an  área  of  which  the 
extreme  northern  apex  was  approximately  in  lat.  59°  40'  ÜSh,  long.  8o 
20'  W.,  while  its  extreme  western  apex  was  in  lat.  52°  4ST.,  long.  17° 
30'  W.,  or  thereabouts — its  Southern  boundary  being  about  lat.  52°  N., 
and  its  western  boundary  a more  or  less  regular  curve  running 
round  from  the  northern  to  the  western  apex — would  have  been 
exhaustively  searched,  while  nearly  the  whole  forcé  of  the  A fleet 
would  be  gradually  eoncentrated  at  a convenient  point  with  time  in 
hand  for  the  prosecution  of  a further  search  to  the  southward  and 
westward,  supposing  the  convoy  not  to  have  been  discovered  before 
the  concentration  was  effected — as  would  actually  have  been  the  case, 
bocause,  as  a matter  of  fact,  the  position  of  its  rendezvous  lay  outside 
the  area  of  search. 

It  is  an  obvious  criticism  of  this  scheme  of  search  that  it  was 
liable  to  dislocation  should  fog  occur  in  any  portion  of  the  area  under 
examination,  and  to  complete  frustration  should  fog  prevail  over  the 
whole  area.  But  this  criticism  applios  to  any  scheme  of  search 
adapted  to  the  examination  of  an  extensive  area  within  a limited 
time.  The  valué  of  x would  in  ordinary  weather  be,  perhaps,  ten 
miles  by  day  and  five  miles  by  night.  In  thick  weather  it  could 
hardly  be  more  than  one  mile,  and  might  be  little  more  than  zéro 
whetlier  by  day  or  night.  There  is  no  lcnown  method  of  search, 
perhaps  there  is  no  possible  method  so  flexible  as  to  be  susceptible 
of  adaptation  from  moment  to  moment  to  these  extreme  valúes  of  x. 
Bogs  are  prevalent  enough  in  the  eastern  Atlantic,  as  Admiral 
Eawson  found  to  his  cost.  But  their  prevalence  is  not  so  probable 
as  the  oocurrence  of  clear  weather  during  any  given  period  of  forty- 
eiglit  hours,  which  was  as  much  as  Admiral  Eawson  required,  or, 
indeed,  could  safely  allow  for  the  prosecution  of  his  search  for  the 
convoy.  He  was,  therefore,  perfectly  justifled  in  basing  his  disposi- 
tions  on  the  larger  probability,  though  well  knowing  all  the  time 
that  they  might  be  completely  frustrated — as,  indeed,  they  actually 
were — by  the  prevalence  of  fog  during  the  critical  period.  A more 
serious  criticism  might  be  that  the  area  of  search  was  injudiciously 
chosen.  In  sporting  pirrase,  it  may  be  said  that  Admiral  Eawson 
drew  the  wrong  cover,  and  that  even  in  the  best  of  weather  he  would 
have  found  it  blank  ; but  it  must  be  added  that  he  had  so  arranged 
matters  that  even  in  ordinary  weather  he  would  have  had  time  to 
draw  the  right  cover  before  the  fox  had  quitted  it.  There  was  at  the 
outset  no  certain  criterion  to  show  which  was  the  right  cover  and 


THE  OPENING  OF  HOSTILITIES. 


117 


which  tlie  wrong.  It  has  been  pointed  out  above  tliat  such  a 
criterion  migbt  have  been  obtained,  tbougli  at  some  sacrifi.ee  of  time. 
On  tbe  other  hand,  it  must  be  admitted  tbat  the  time  spent  in 
obtaining  it  migbt  bave  been  quite  as  great  as  tbat  required  for 
eompleting  tbe  whole  sóbeme  of  seai*cli  in  ordinary  conditions  of 
weather.  Be  tliis  as  it  may,  tbe  fact  remains  tbat  Admiral  Eawson 
failed  to  find  tbe  convoy.  How  far  bis  failure  was  due  to  faulty 
dispositions,  and  how  far  to  untoward  conditions  of  weather,  wliioh 
though  not  unforeseen  could  not  be  provided  against,  is  a question  by 
no  means  so  easy  to  answer  as  migbt  at  first  sight  appear. 

Tbe  time  fixed  for  tbe  beginniug  of  tbe  operations  was  10  a.m.  on 
-Tuly  29.  This  was  made  known  by  the  Admiral ty  in  the  course  of 
tlie  day  before,  and  exactly  at  tbe  time  appointed  Admiral  Eawson’ s 
whole  fleet  crossed  the  line  drawn  from  Black  Iíead  to  Orlock  Point, 
wliicli  marked  tbe  defended  limits  of  bis  ancliorage  in  Bel  fas t Eougb. 
Two  divisions  of  bis  torpedo  boats  liad  been  previously  despatched 
in  accordance  with  tbe  regulations  to  Waterford  and  Ivingstown, 
but  tbe  ILingstown  división  was  recalled  in  time  to  accompany 
tbe  fleet  on  its  departure,  togetlier  witb  tbe  división  stationed  at 
Helfast.  It  was  known  to  Admiral  Eawson  tbat  Admiral  Domvile 
liad  been  instructed  by  tbe  Admiralty  to  employ  bis  destroyers 
primarily  for  tbe  attack  and  destruction  of  bis  adversary’s  torpedo 
boats,  and  it  was  largely  on  this  instruction  tbat  Admiral  Eawson 
based  bis  conjecture  tbat  the  convoy  would  probably  be  found  in 
such  a position  as  would  compel  the  33  fleet  to  reacb  it  by  passing 
through  tbe  Irisb  Cbannel.  But  as  one  of  B’s  destróyer  stations  was 
at  tLamlash  it  seemed  not  impossible  that  tbe  A fleet  migbt  be 
attacked  by  destroyers  during  its  passage  through  tbe  ISTortli  Cbannel. 
For  this  reason  the  A fleet,  witb  16  torpedo  boats  in  company,  was 
disposed  on  its  exit  from  Belfast  in  such  a formation  as  would  malee 
it  impossible  for  any  destróyer  to  gct  witliin  striking  distance  of  a 
battlesbip  without  having  previously  been  under  fire  for  a longer 
time  tlian  would  suffice  to  put  it  out  of  action.  This  formation  is 
displayed  in  tbe  anncxed  diagram,  which  is  drawn  to  scale.f  Tbe 
leading  división  of  cruisers  was  ordered  to  act  independently  in  tbe 
event  of  its  being  attacked ; but  tliough  it  formed  no  essential  part 
of  tbe  scheme  of  defence,  it  was  so  placed  as  to  prevent  any  attack  on 
tlie  battle  squadron  by  destroyers  coming  from  riglit  aliead.  The 
most  probable  point  from  wbicli  an  attack  might  be  expected  was 
indieated  by  tbe  relative  positions  of  Lamhish  and  tbe  North  Cbannel 

t The  wrifcer  desires  to  acknowledge  Iris  obliga tion  to  Admiral  Rawson  for  per- 
mistión to  reproduce  this  diagram. 
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as  the  starboard  beam  ; and  here  the  defence  was  strongest,  tlie  outer 
guard  of  torpedo  boats  being  disposed  in  pairs,  because  two  torpedo 
boats  could  put  a destróyer  out  of  action  in  five  minutes  at  a distanee 
of  a quarter  of  a mile,  whereas  a destróyer  could  only  put  both 
torpedo  boats  out  of  action  at  tlie  same  distanee  in  ten  minutes. 
The  striking  distanee  of  a destróyer,  witli  its  torpedo,  was  500  yardsy 
and  the  range  of  fire  against  destroyei-s  for  all  vessels  otlier  than 
torpedo  boats  was  1,000  yards.  If  circles  were  drawn  on  the  diagram 
to  represent  tliese  respective  ranges  of  fire  it  would  be  found  that  no> 
destróyer  could  get  within  striking  distanee  of  a battlcship  without 
liaving  been  under  fire  from  the  battleships  themselves  and  from 
other  vessels  for  more  than  the  period  of  three  minutes  requíréd  to 
put  it  out  of  action,  and  in  most  cases  for  four  and  a half  minutes. 
This  disposition  was  not  tested  in  practice,  as  no  attaclc  was  made. 
But  it  served  at  any  rate  to  familiarize  the  ships  of  the  A fleet  with 
a formation  whicli  must  liave  been  adopted  iu  principie,  if  A,  having 
succeeded  in  finding  the  convoy,  liad  had  to  run  the  gauntlet  of 
B’s  destroyers  in  the  attempt  to  bring  it  back  to  Belfast. 

However,  B’s  destroyers  were  not  inactive,  though  they  made  no> 
attack  on  A.  One  was  observed  as  A left  Belfast  Lough,  but  slie  did 
not  follow  further  than  to  enable  her  to  ascertain  whether  A was 
making  to  the  northward  or  to  the  southward,  and  tlien  left  as 
though  to  report  proceedings  at  B’s  nearest  s igual  station,  afterwards 
returning  at  high  speed  and  steaming  past  A in  the  direction  of 
Lamlash.  As  the  North  Channel  was  approached  six  others  weie 
observed,  but  they  made  no  attempt  to  attack ; and  before  the  North 
Channel  was  cleared  the  weather  became  so  thick  for  an  hour  or  more 
that  the  whole  of  the  A fleet  passed  entircly  out  of  the  range  of  their 
observation.  This  was  the  last  intelligence  that  Admira!  Domvile 
received  of  the  A fleet,  until  after  liis  own  rotura  to  Milford  he  learnt 
from  some  of  his  cruisers,  left  to  scout  off  Cape  Olear,  that  it  had 
chascd  them  on  the  afternoon  of  August  3.  It  appears  that  during 
the  thick  weather  the  observing  destroyers  entirely  lost  touch  of  the 
A Íleet,  and  were  not  even  able  to  ascertain  whether  it  had  kept  its 
eourse  towards  the  open  or  had  doubled  back  into  the  Irish  Channel. 
So  completely  was  this  the  case  that  before  he  left  Milford  at  5 a.m. 
on  the  morning  of  July  30,  Admiral  Domvile  had  received  circum- 
stantial  reports  from  the  commanding  officer  of  one  of  his  o.wn 
destroyers  that  the  A íleet,  or  a considerable  portion  of  it,  had  been 
observed  during  the  niglit  steering  southward  in  the  neighbourhood 
of  Holyhead.  It  would  seem  that  a flotilla  of  A’s  torpedo  boats  was 
mistaken  by  the  officer  in  question  for  the  mam  body  of  the 
A fleet,  and  reported  as  such  to  headquarters.  There  were  also 
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other  reports  scarcely  less  circumstantial,  about  some  very  singular 
performances  with  rockets  and  otlicr  fireworks,  supposed  to  have  been 
carried  on  by  the  A fleet  during  the  night  of  July  31  in  the  neigli- 
bourhood  of  the  Isle  of  Man.  Ei’roneous  and  misleading  reports  of 
this  kind  are  no  novelty  in  mancnuvres  ; on  the  contrary,  they  are 
rather  the  rule  than  the  exception.  They  may  be  paralleled  by  what 
oeeurred  at  a later  date  in  the  A ileet,  when  the  Aekogant  reported 
that  shortly  after  dawn  on  August  3 she  had  sighted  a portion  of  the 
B ñeet,  and  that  though  it  was  too  dark  to  distinguish  the  number  of 
ships  present,  her  captain  believed  that  there  were  three  or  four 
hattleships  and  about  six  cruisers  in  company.  As  a matter  of  fact 
thero  ■were  no  battleships  at  all  and  not  more  than  four  cruisers. 
O ocurre  nces  such  as  these,  which  are  only  too  frequent  in  manoeuvres, 
suggest  the  refiection  that  inaccurate  or  imperfect  observation  at  sea 
is  often  appreciably  worse  than  no  observation  at  all.  The  Abhogant 
could  not  push  her  reconnaissance  home  because  she  was  chased  away 
by  a suj>erior  forcé  detaclied  by  the  enemy  for  the  purpose  ; and  yet 
unless  such  a reconnaissance  can  be  puslied  home  so  as  to  leave  no 
room  for  doubt  as  to  the  accuracy  of  the  information  obtained,  an 
Admiral  cannot  but  be  gravely  embarrassed  by  the  receipt  of  intelli- 
gence  which  he  can  neither  neglect  ñor  trust.  In  order  to  render 
scouting  operations  really  eífective  and  informing  it  would  seem  that 
cruisers  must  work  in  company — possibly  in  groups  of  not  less  than 
three,  as  they  were  worked  with  signal  success  by  Admiral  Domvile 
in  the  manoeuvres  of  1897.  A single  cruiser  seeking  to  observe  an 
enemy’s  fleet  can  generally  be  chased  away  without  being  able  to 
push  its  reconnaissance  home.  But  if  three  cruisers  are  workiug  iu 
concert,  one  at  least  might  expect  to  be  able  to  effect  its  purpose 
without  running  any  serious  risk  of  capture.  The  subject  of  scouting, 
with  some  very  significant  illustrations  of  miscarriages  and  mistakes 
similar  to  those  here  noted,  was  fully  and  very  instructively  discussed 
in  the  official.  report  on  the  manoeuvres  of  1891  (see  Naval  JÍnnual 
for  1892,  pp.  42 — 49).  It  is  not  altogether  satisfactory  to  note  that 
so  little  progress  would  seem  to  have  since  been  made  in  overcoming 
the  diffieulties  there  sliown  to  be  characteristic  of  the  operatiou. 

If  intelligence  obtained  from  scouting  cruisers  is  often  prccarious 
and  indefinite,  that  obtained  from  direct  observation  by  signal 
stations  on  shore  is,  as  might  be  expected,  nearly  always  inaccurate 
and  misleading.  In  an  experience  of  manoeuvres  extending  from 
1887  to  1899  the  writer  can  recollect  no  single  instance  in 
which  intelligence  derived  by  an  Admiral  at  sea  from  direct  observa- 
tions  made  by  signal  stations  on  shore  was  of  any  material  Service, 
and  innumerable  instances  in  which  it  was  inaccurate,  misleading  and 
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embarrassing.  From  the  nature  of  tbe  case  a signal  station  being 
stationary  cannot  push  its  reconnaissance  lióme.  It  can  only  see 
what  comes  fortuitously  wifchin  its  range  of  visión — and  an  enemy 
wlio  lcnows  his  business  will  alvvays  take  care  tliat  that  is  little 
enongb — wliile  its  liastily  mobilised  staff  is  rarely  trained  eitlier  to 
observe  accurately  or  to  report  what  it  sees  witb  precisión.  The 
experience  of  otber  n avies  in  this  respect  appears  to  be 
mucli  the  same  as  our  own.  “ Le  Service  de  nos  sémaphores 
a été  comme  toujours  exécváble was  the  comment  of  a Freneh 
critic  on  the  Freneh  manoeuvres  of  1897  quoted  in  the 
Naval  Annual  for  1898  (p.  140)  ; and  though  Italian  experience 
of  the  same  year  was  a little  less  unfavourable,  yet  it  appears  that 
such  success  as  the  Italian  signal  stations  achieved  was  more  con- 
spicuous  in  the  transmission  of  intelligence  than  in  its  collection. 
This  distinction  is  vital.  The  true  function  of  a signal  station  in 
time  of  war  will  be  to  transmit  authentic  intelligence  and  instruc- 
tions  from  headquarters  to  a fleet  at  sea.  For  this  purpose  a Marconi 
insta llation  established  outof  range  inland,  and  not  visible  from  the 
sea,  would  be  far  more  effective  than  any  signal  station  placed  on  the 
coast.  For  the  purpose  of  direct  observation  the  valué  of  any  signal 
station  is,  as  experience  shows,  quite  insignificant ; but  for  purposes 
of  transmission  its  valué  can  hardly  be  overrated.  If  Marconi 
installations  were  established  in  suitable  places  we  might  well  be 
content  to  disestablish  other  signal  stations,  or  to  leave  them 
only  for  the  purpose  of  tempting  liostile  cruisers  to  waste  ammunition 
in  destroying  them.  The  records  of  foreigri  manoeuvres  seem  to  show 
that  certain  Powers  would  not  be  proof  against  such  a temptation. 
But  it  has  more  than  once  been  pointed  out  in  the  Naval  Annual 
that  the  calculus  has  yet  to  be  inven ted  which  can  express  the 
objeets  of  naval  warfare  in  terms  of  the  destructiou  of  signal  stations.” 
From  this  j>oint  of  view  the  notion  which  has  latoly  been  propounded 
on  higli  authority,  that  it  will  be  necessary  in  time  of  war  to  protect 
all  signal  stations  by  land  defences  of  some  sort  against  fugitive  raids 
from  the  sea,  seems  to  be  quite  preposterous. 

The  fog  which  opportnnely  prevailed  in  the  Nortli  Channel 
enabled  Admiral  Ilawson  to  witlidraw  his  main  forcé  from  the 
observation  of  B\s  destroyers,  and  to  make  other  dispositions 
conducive  to  the  success  of  his  search.  Towards  evening  the 
división  of  cruisers  which  had  led  the  fleet  in  the  disposition 
described  above  was  detaclied  to  carry  out  its  share  of  the 
scheme  of  search,  and  subsequently  the  wliole  of  the  rest  of  the 
fleet — with  the  exception  of  thrce  cruisers,  the  Tiiames,  the 
Mersey  and  the  Aretiiusa,  detached  to  obtain  intelligence  at 
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cerfcain  signal  stations — was  dispersed  for  the  same  purpose  from  a 
rendezvous  situated  in  lat.  56°  52'  H.,  long.  8o  10'  W.  The  battle 
squadron  was  dispersed  with  the  rest,  but  the  ships  were  assigned 
adjacenl  courses  so  that  in  olear  weather  tliey  would  not  have  been 
beyond  signalling  distance  from  each  other.  The  immediate  destina- 
tion  of  the  squadron  was  a rendezvous  sitúate  in  the  neighbourhood 
of  Porcupine  Bank  in  lat.  53°  15'  dST.,  long.  13°  43'  W.,  where,  if  all 
went  well,  the  battleships  would  concéntrate  shortly  after  midnight 
on  the  morning  of  July  31,  and  be  joined  by  the  cruisers,  to  which 
the  shorter  courses  had  been  assigned,  the  bulk  of  the  remainder  joining 
at  another  rendezvous  in  lat.  53°  58'  N.,  long.  13°  23'  W.  in  the  course 
of  the  ensuing  day.  As  it  is  impossible  to  detail  the  proceedings  of 
a fleet  thus  dispersed,  the  proceedings  of  Admiral  Eawson’s  flagsliip 
will  henceforth  be  followed  in  the  inain.  Por  a few  lxours  after  the 
dispersal  the  weather  continued  fairly  favourable,  but  early  in  the 
morning  of  July  30  the  flagship  was  enveloped  in  a thick  fog,  which 
lasted  almost  continuously  throughout  the  day  and  following  night, 
lifting  only  for  a eouple  of  hours  towai’ds  evening.  In  the  course  of 
the  morning  the  Tiiames  and  Mersey  rejoined  the  flag  from  their 
resj)ective  signal  stations,  but  brought  no  intelligcnce  of  the  move- 
ments  of  the  B fleet.  Had  it  been  otherwise,  or  had  the  Aretitusa, 
which  rejoined  from  Black  Sod  Bay  on  the  morning  of  July  31, 
brought  definite  intclligence  that  the  B fleet  was  still  at  Milford  on 
the  night  of  July  29,  the  whole  course  of  the  proceedings  might  have 
been  altered.  But  the  Abethusa  only  brought  a ruraour  to  that  eílect, 
and  Admiral  Eawson  either  decided  not  to  rely  on  it,  or  must  have 
failed  to  perceive  its  significance,  since  if  it  was  certain  that  the  B 
fleet  was  still  at  Milford  at  midnight  on  July  29,  it  was  almost 
equally  certain,  for  the  reasons  already  given,  that  the  rendezvous 
could  not  be  so  placed  as  to  require  Admiral  Domvile  to  pass  through 
the  Irish  Channel  in  order  to  reach  it  by  the  shortest  course.  Be 
this  as  it  may,  the  vague  Information  brought  by  the  Arethusa  had 
no  effect  on  Admiral  Eawson’s  dispositions.  When  the  fog  lifted 
towards  evening  on  July  30,  the  Mabs  was  discovcred  in  her  appointed 
station  about  eight  miles  on  the  starboard  beam  of  the  flagship,  and  she 
reported  that  the  Hannibal,  next  beyond  her,  was  also  in  her  place. 
This  seemed  to  show  that  in  spite  of  the  fog  the  ships  had  been  able 
to  keep  to  their  appointed  courses,  and  this  inference  was  coníirmed 
when  the  rendezvous  was  reached  and  all  the  battleships  were  found 
there  together  with  all  but  onc  of  the  cruisers  expected  there.  The 
missing  eruiser  was  the  Terpsichoiíe,  which  had  been  given  a sorne- 
what  irregular  course  and  ordered  to  rejoin  the  flagship  at  an  earlier 
rendezvous  at  8 p.m.  on  July  30.  She  reached  the  rendezvous  at  the 
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appointed  time,  but  owing  to  the  fog  slie  was  iinable  to  liud  tlie 
flagship  and  did  not  rejoin  until  the  morning  of  July  31,  being 
followed  shortly  afterwards  by  the  Sybil,l.k,  which  had  completed  her 
course  with  only  a slight  depax’ture  fx'om  the  appointed  track,  bxxt 
rejoined  with  engines  temporarily  disabled  fox*  a speed  of  more  than 
eight  knots.  The  ships  as  they  rejoined  eacli  and  all  reported  that 
they  had  experienced  more  or  less  fog,  and  had  seen  nothing  whatever 
of  the  convoy.  But  it  was  impossible  to  infer  frorn  tliis  that  the 
convoy  had  not  beexi  located  within  their  area  of  search,  since  just  as 
the  Terpsiciiore  had  missed  the  flagship,  though  punctual  to  her 
appointed  rendezvous,  so  in  the  weather  that  prevailed  axxy  one  of 
the  ships  might  have  passed  cióse  to  the  convoy  without  seeing  it. 

Tlixis,  on  the  morning  of  July  31  the  situation  was  as  follows  : — Its  raaults 
Eight  battlesliips  and  sevex*al  cruisers,  shortly  to  be  followed  by  3” July 
others,  had  in  spite  of  the  fog  completed  their  appointed  courses,  and 
had  concexitrated  at  a preeoneerted  rendezvous  at  a time  appointed 
befox*eliand.  The  coux*se  of  the  flagship  had  been  far  away  from  the 
land,  but  communicatioxi  with  the  shox*e  had  been  nxaintained  at  three 
sepárate  points,  though,  unfortunately,  the  only  intelligence  obtained 
by  tliis  means.was  too  vague  to  be  trusted.  This  was  a fine  exercise 
in  seamanship,  a performance  eminently  to  the  credit  of  the  ISTavy, 
but  it  had  so  far  produced  no  x*esults  whatevex*  conducive  to  the 
object  in  view — that  is,  to  the  discovery  of  the  convoy.  Forty-eight 
hours  after  he  had  lcft  Bclfast  Admiral  Bawson  found  himself  in  the 
neighbourhood  of  Porcupine  Bank,  still  enveloped  in  fog  and  just  as 
iguox*ant  of  the  whei*eabouts  of  the  convoy  as  he  was  wlxen  he  started. 

Several  of  his  cruisex’s  were  still  engaged  in  the  search  fox*  it,  but  in 
the  weather  that  prevailed  their  prospect  of  finding  it  seenxed  to  be 
no  greater  than  that  of  the  ships  in  company  which  had  ali*eady 
completed  tlxeix*  search.  Two  coui'ses  were  now  opon  to  liim — either 
to  wait  in  the  neighbourhood  of  Porcupine  Bank  until  the  ships  to 
which  the  longer  courses  had  been  assigned  had  all  rejoined,  or  to 
utilise  the  time  which  ruust  elapse  befoi*e  they  could  x*ejoin  in 
seax'ching  over  again  so  much  of  the  area  which  had  been  imperfectly 
searched  in  the  fog  as  it  was  possible  to  search  in  the  time  still 
available.  Me  cliose  the  latter  course.  it  was,  as  the  event  slxowed, 
a fatal  clxoice,  which  finally  extinguished  any  chance  he  might  other- 
wise  have  had  of  finding  the  convoy  before  the  B fleet  could  reach  it. 

But  with  the  data  before  him,  it  was  not,  perhaps,  an  injudicious 
choice — xxot  such  a choice  as  Villeneuve  made  when,  having  the 
opportunity  of  crushing  Cornwallis  off  Brest  and  joining  liaxxds  with 
Ganteaume,  he  turned  away  and  took  x*efuge  at  Cádiz.  It  was  rather 
such  a choice  as  ISTelson  made  when  he  judged  wrongly  that  Villeneuve 
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liad  gone  to  Egypt,  and  decided  to  go  thither  in  pursuit.  The  only 
dcitum  that  might  have  decided  tlie  matter  in  the  opposite  sense — 
certain  information  that  the  35  fleet  was  still  in  Milford  at  midnight 
on  July  29 — was  wanting.  Tliere  was  only  a rumour  to  that  effect 
brought  by  the  AltETHUSA  from  Black  Sod  Bay  ; but  rumours  derived 
from  signal  stations  ai'e  the  sort  of  intelligence  that  no  Admiral  cares 
to  trust.  Moreover,  Admiral  Eawson  had  decided  to  search  a given 
area,  and  circumstances  beyond  his  control  had  largely  frustrated  his 
search.  There  was  nothing  as  yet  to  show  that  his  jndgment  was  at 
fault  in  thinking  that  the  convoy  was  more  lilcely  to  be  found  witliin 
this  area  than  outside.  It  tlius  seemed  natural  and  logical  to  employ 
the  time  that  remained  in  searcliing  over  again  so  much  of  the 
original  arca  as  still  lay  within  his  reach.  To  say  that  he  was  wrong 
is  merely  to  be  wise  after  the  event.  Nevertheless,  it  is  impossible 
not  to  regret  that  when  the  alternatives  were  so  evenly  balanced,  the 
intelligence  brought  by  the  Akethüsa,  vague  and  indecisive  as  it  was, 
did  not  incline  the  search  in  the  opposite  direction. 

At  any  rate,  Admiral  Eawson,  liaving  decided  to  search  over  again 
a portion  of  the  area  to  the  northward,  made  his  dispositions  accord- 
ingly  during  the  forenoon  of  July  31.  One  división  of  cruisors  was 
ordered  to  sweep  along  the  exterior  limit  of  the  original  area  of 
search,  from  the  latitude  of  Porcupine  Bank  to  the  latitude  of  Eockall, 
while  the  battleships  took  a parallel  course  nearer  to  the  land  in  the 
same  general  direction,  a rendezvous  being  fixed  in  the  neighbourhood 
of  the  last  mentioned  locality.  At  the  same  time  the  Minerva  was 
again  despatched  to  Black  Sod  Bay  for  intelligence,  with  orders  to 
rejoin  at  the  new  rendezvous,  and  arrangements  were  made  for 
lceeping  touch  with  the  cruisers  which  had  not  yet  completed  tlieir 
original  search.  The  weather  cleared  for  several  hours  on  July  31, 
but  before  Jtockall  Bank  was  reached  it  had  become  as  thick  as  ever. 
The  renewed  search  for  the  convoy  was  fruitless,  as  of  course  it  must 
have  been,  siuce  the  convoy  was  not  located  in  auy  part  of  the  area 
to  be  examined,  and  by  noon  on  August  1 it  became  manifest  that 
Admiral  llawson  had  completely  failed  to  accomplisli  his  object.  The 
battleships  were  then  at  a rendezvous  on  liockall  Bank,  completely 
enveloped  in  fog.  More  of  the  cruisers  had  rejoined  either  there  or 
previously,  and  the  majority  liad  again  been  detached  either  to 
prosecute  a fresh  search,  returning  to  a new  rendezvous,  or  to 
replenish  tlieir  bunkers,  some  in  Black  Sod  Bay  and  some  in  Killery 
Bay,  from  colliers  there  stationed  for  the  purpose — for  three  days’ 
stcaming,  mostly  at  three-fifths  power,  had  in  many  cases  reduced 
tlieir  coal  supjily  to  a disquieting  state  of  dejíletion.  As  the  principal 
object  of  the  manoeuvres  was  “ to  obtain  information  as  to  the  most 
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advantageous  metliod  of  employing  a considerable  body  o I'  cruisers 
in  conjunction  witli  a fleet,”  this  fact  is  of  quite  capital  signiñeance. 
Of  a considerable  body  of  cruisers  attached  to  a fleet  some  must  be 
cmployed  in  mainfcaining  Communications  witli  the  sliore  oí*  witli  tlie 
base.  If  the  Admiral  is  to  retain  bis  freedom  of  action  and  the 
mobility  of  his  fighting  forcé,  others  must  often  be  left  at  rendczvous 
wliich  he  finds  it  necessary  to  quit  before  detached  cruisers  ordered 
to  concéntrate  tliero  havc  arrived.  If  the  latter  run  short  of  coal, 
as  they  are  certain  to  do  aftcr  a few  days’  steaming  at  high  speed, 
tliey  are  no  longer  available  until  their  bunkers  liave  been  replenished. 
It  may  thus  easily  happen  that  even  a considerable  body  of  cruisers 
may  melt  away  to  a very  insignificant  numbcr  befoi'C  the  . Admiral, 
wliose  eyes  and  ears  they  are,  has  been  many  days  at  sea.  As  a 
correspondent  of  the  Times  remarked,  writing  oh  July  31,  “ Speed 
after  all  is  a function  of  coal  supply,  and  coal  supply,  even  in  the 
best  of  cases,  is  very  apt  to  be  exhausted  wlien  high  speeds  ai*e 
maintained.  Of  the  tactical  valué  of  speed  — that  is,  of  its 
importance  in  action — we  are  not  lilcely  to  obtain  any  information 
during  the  present  manoeuvres  ; but  it  is  clear  from  what  we  have 
already  learnt  that  its  strategic  valué  is  veiy  apt  to  be  overrated. 
Continuous  steaming  at  three-íifths  power  vei'y  quickly  exliausts  the 
most  capacious  of  bunkers,  and  perhaps  the  ship  has  not  yet  been 
desigued  which  combines  continuous  rapidity  of  movement  witli  a 
wide  radius  of  action.”  At  a later  stage  of  the  proceedings  the 
dilíiculties  heró  indicatcd  wei'e  still  more  acutely  felt.  On  August  3, 
when  Admiral  Rawson  fii'st  sighted  a portion  of  the  B fleet,  he  was, 
owing  to  the  causes  above  indicated,  lamentably  short  of  cruisers  ; and 
on  August  5 the  same  correspondent  wrote  as  folio ws  : — “ We  have 
been  at  sea  for  a week,  and  during  this  period  most  of  the  ships 
have  liad  to  steam  at  high  speed  for  the  greater  part  of  the  time. 
What  is  the  result  ? Many  of  the  second-class  cruisers  have  liad  to 
go  to  Killery  Bay  for  coal,  and  while  they  were  coaling  they  were 
praotically  out  of  action.  On  Thursday  morning  (August  3)  the  return 
made  by  the  Betolse  of  her  coal  consumption  began  to  look  dis- 
quieting,  the  NlOBE  reported  that  she  was  running  short  of  distilled 
water  for  her  boilers,  to  which  salt  water  is  rapidly  fatal,  and  the 
Arkogant,  that  she  had  reached  a point  in  her  coal  supply  at  which 
the  coal  which  i*emained  was  so  disposed  in  her  bunkers  that  she 
could  not  supply  it  to  her  fui'naces  at  a rate  capable  of  maintaining  a 
speed  of  more  tlian  fifteen  knots.”  Thus,  continuous  high  speed  is 
much  less  compatible  with  an  extended  í’adius  of  action  than  is  com- 
monly  supposed  ; and,  perhaps,  the  cliief  lesson  the  manoeuvres  of 
1899  have  taught  is,  that  the  fundamental  problem  of  cruiser  tactics 


126 


THE  NAVAL,  ANNUAL. 


Failurc  of 
the  scarcli. 


is  to  fincl  the  most  advantageous  mode  of  adapting  all  dispositions  to 
the  conditions  imposed  by  these  two  incompatible  factors. 

Having  reached  Rockall  Bank  on  August  1,  Admiral  Rawson 
there  waited  un  til  the  Minerva  returned  i rom  Black  Sod  Bay.  She 
brought  information,  transmitted  from  Queenstown,  that  the  B fleet 
left  Milford  at  5 a.m.  on  July  30,  the  battle  squadron,  with  the  bulle 
of  the  cruisers,  steering  for  the  south  coast  of  Irelancl,  though  it  was 
reported,  eri'oneously  as  subsequen  ti  y appeared,  that  a detachment  of 
cruisers  seemed  to  be  making  for  the  Irish  Channel.  This  satisfied 
Admiral  Rawson  that  the  convoy  was  so  placed  that  the  B íleet  could 
reacli  it  most  rapidly  by  going  round  the  south  coast  of  Ireland,  and, 
therefore,  probably  not  so  far  northward  as  Rockall.  lie  accordingly 
decided  to  return  again  to  the  South ward,  though  with  little  expecta- 
tion  of  finding  the  convoy,  before  B could  reach  it,  unless,  perchance, 
the  cruisei’s  not  yet  returned  from  their  original  search  had  already 
discovered  and  seized  it.  We  llave  seen  that  if  the  convoy  was  placed 
anywhere  within  a distance  of  600  miles  from  Milford,  B’s  cruisers 
could  reach  it  in  forty  hours  at  a speed  of  15  knots ; that  is,  starting 
at  5 a.m.  on  July  30  from  Milford  they  would  reach  it  at  that  speed 
about  9 p.m.  on  July  31,  or  earlier  if  its  distance  from  Milford  was  less 
than  600  miles.  It  was  thus  certain  on  August  1 that  unless  the  three 
cruisers  not  yet  returned  from  their  original  search  had  sighted  and 
seized  the  convoy  befoi'e  9 p.m.  on  July  31,  there  remained  no  chance 
for  A of  capturing  it.  It  may  liere  be  mentioned  that  the  tardy 
receipt  of  the  critical  intelligence  of  B’s  departure  from  Milford,  and 
of  the  course  he  liad  takcn  on  leaving,  was  entirely  due  to  the 
prcvalence  of  fog  on  July  30.  The  Mersey  rejoined  the  flag  early  on 
the  morning  of  that  day.  Before  she  could  be  given  fresli  instructions 
the  fog  became  so  tliick  that  all  signalling  was  stopped  even  while 
an  attempt  was  being  made  to  order  her  to  go  to  Black  Sod  Bay  for 
intelligence  and  return  with  all  despatcli  to  a rendezvous  near 
Porcupine  Bank.  It  is  to  be  regretted,  perhaps,  that  no  more 
detei’mined  effort  was  made  to  give  the  Meksiívt  this  important 
signal.  She  might  have  been  ordei’ed  to  cióse  or  even  to  send  a boat. 
But  to  find  a ship,  even  at  a distance  of  lialf-a-mile,  in  fog  so  tliick  that 
the  bows  of  a ship  could  hardly  be  seen  from  the  bridge,  is  neither 
easy  ñor  free  from  hazard.  The  whole  incident  illustrates  the  truth 
of  Helson’s  saying  that  ñve  minutes  may  make  all  the  difference 
between  victory  and  defeat,  and  it  may  further  be  remarked  that  had 
the  two  ships  been  fitted  with  Marconi  apparatus  the  whole  course 
and  issue  of  the  manoeuvres  might  have  been  different. 

Leaving  Boclcall  Bank  on  the  afternoon  of  August  1,  Admii’al 
Rawson  made  again  for  a more  southerly  rendezvous,  where  he 
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expected  to  fiad  the  cruisers,  whieh,  owing  to  liis  cliange  of  plan,  harl 
not  yet  rejoined  tlic  flag  after  complcting  tlieir  original  search.  Thesc 
were  the  Diadem,  the  Retribution,  and  the  Pactolus,  to  whieh  had 
been  assigned  the  outermost  and  most  southerly  ti*acks  of  the  whole 
scheme.  If  they  had  failed,  like  tíieir  consorts,  the  game  was  up. 
They  had  failed.  The  Diadem  was  found  at  the  rendezvous  on  the 
morning  of  August  2,  but  the  PACTOLUS  had  already  left  for  Killery 
Bay  to  coal.  Of  the  Retribution  nothing  was  known,  excej>t  that  on 
the  afternoon  of  July  31  alie  had  signalled  to  the  Pactolus,  her 
nearest  consort  in  the  scheme  of  search,  that  she  had  an  engine 
disabled,  but  still  lioped  not  to  be  beliindhand  in  reacliing  tlie 
rendezvous  for  whieh  alie  was  making.  Tilia  liope  was  diaappointed, 
and  with  it  vanislied  the  last  vestige  of  probability  that  the  convoy 
might  have  been  discovered.  Even  if  the  Retribution  had  seen  it — 
whieh  she  did  not — she  wonld  have  been  powerless  to  capture  it 
witliout  the  assistance  of  the  Diadem,  and  the  Diadem  had  already 
returned  to  the  rendezvous.  The  scheme  of  search  was  all  but  com- 
pletad in  spite  of  the  fog,  and  this  was  really  a very  notewortliy 
achievement ; but  its  results  were  mil,  and  owing  to  the  fog  the 
negativo  cliaracter  of  its  results  were  ascertained  too  late  for  Admiral 
Rawson  to  organizo  a fresh  scheme  with  any  chance  of  success.  On 
the  morning  of  August  2 he  recognized  that  the  game  was  up,  and 
made  a general  signal  to  that  eífect.  Curio usly  enough  the  fog,  whieh 
had  played  such  havoc  with  his  plans,  lifted  completely  soon  after  he 
left  Rockall  Bank  on  the  evening  of  August  1,  and  never  troubled 
liim  again. 

The  serpiel  may  be  told  in  very  fevv  words.  On  August  2, 
Admiral  Rawson  issued  the  following  signal : — “ TJnless  B fleet  has 
had  a fog  and  missed  the  convoy  the  game  is  up,  and  they  are  baclc 
this  evening  at  Milford.  My  proper  rnove  would  therefore  be  to 
rcturn  quietly  to  Belfast,  round  the  ISTorth  of  Ireland,  so  as  not  to 
give  the  destroyers  a chance.  But  as  I am  certain  the  Admiralty 
wishes  to  gain  some  information  as  to  torpedo  boats  and  destroyers, 
I have  ordered  the  whole  of  our  torpedo  boats  to  meet  the  squadron 
off  Waterford,  and  I sliall,  with  as  many  cruisers  as  1 can  collect, 
proceed  up  the  Irish  Channel  to  Belfast  in  the  same  formation  as 
wo  left  in.  If  B fleet  is  going  back  through  the  Horth  Channel 
we  shall  meet  it  on  the  way.  If  they  come  out  to  meet  me  I shall 
let  cruisers  and  torpedo  boats  at  them  and  try  and  claim  tlieia.” 
Such  was  the  programme  for  the  remainder  of  the  operations. 
But  its  execution  had  not  proceeded  lar,  when,  on  the  morning  of 
August  3,  the  fleet  being  at  that  time  at  a rendezvous  oíf  Cape 
Clear,  the  Arkogant  reportad  that  she  had  sighted  a portion  of  the 
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enemy’s  fleet  at  dawn  in  lat.  50°  58'  N.  ancl  long.  9J  38'  W.,  and 
believed  tliat  it  included  tlirce  or  four  battlesíhips.  The  ensuing  da  y 
and  night  were  spent  in  a fruitless  search  for  tbcsc  phantom  battlc- 
ships.  Tlie  seareli  resnlted  only  in  the  discovery  of  fonr . of  tho 
enemy’s  cruisers,  wliich  speedily  inade  off,  and  in  the  afternoon  of 
August  4 the  Ntobb,  which  liad  bem  sent  to  Berehaven  for  intelli- 
gence,  returned  with  the  Information  that  the  B fleet,  with  the 
convoy  in  company,  had  reached  Milford,  and  that  the  Admiralty 
had,  in  consequence,  deolared  hostilities  to  be  at  an  end. 

As  the  two  fleets  never  carne  into  serions  strategic  contact,  it 
has  seemed  expedient  to  keep  the  narrativo  of  their  respective  pro- 
ceedings  entirely  distinct.  B’s  proceedings  must,  therefore,  now  be 
considered.  It  is  obvious  at  once  that  the  task  imposed  on  Admira! 
Domvile  was  by  far  the  easier  of  the  two.  lie  kncw  exactly  where 
the  convoy  was,  and  if  he  could  seize  it  before  A appeared  on  the 
scene  he  had  nothing  to  fear  from  the  attack  of  the  latter — nnless, 
indeed,  A could  find  án  ópf>ortunity  óf  “ letting  cruisers  and  torpedo 
boats  at  him,”  and  could  tliereby  so  reduce  the  strengtli  of  liis  battle 
squadron  as  to  establish  his  own  superiority  to  it.  This  was  not 
impossible  under  the  rules ; and  we  have  Admiral  Iíawson’s  own 
authority,  cited  above,  for  saying  that  had  an  opportunity  offered  he 
would  have  attempted  something  of  the  kind.  But  no  such  oppor- 
tunity presented  itself,  and  as  matters  turned  out  Admiral  Domvile 
never  saw  the  A fleet,  and  knew  nothing  whatever  about  its  pro- 
ceedings after  it  had  passed  the  ISTorth  Channcl  until  some  time  after 
his  own  return  to  Milford.  lie  lcft  Milford  at  o a.m.  on  July  30. 
ITe  had  four  first-class  cruisers  in  all,  one  of  •which — the 
Galatea — was  detached  to  form  an  escort  for  the  convoy.  The  re- 
mainder — the  Europa,  Argonaut,  and  Sí.  George,  accompanied  by  the 
Vwidictive,  Gladiator , Diana,  and  Sappho — were  sent  ahead  at  a speed 
of  seventeen  knots,  on  a direct  course  for  the  rendezvous  of  the 
convoy.  The  Europa  was  fitted  with  the  Marconi  apparatus,  as  were 
the  Juno  and  the  JÍlexandra  (Admiral  Domvile’s  flagsliip),  so  that 
by  keeping  the  Juno  in  company,  and  placing  her  as  a linking  ship 
at  extreme  signalling  distancc  by  wircless  tclcgraphy  ahead  of  his 
fleet,  Admiral  Domvile  might  hope  to  be  in  communication  with  the 
Europa  at  a distance  of  at  least  sixty  miles.  The  actual  distance  at 
which  communication  was  íirst  established  appears  to  have  been 
about  eighty-five  miles.  Admiral  Domvile,  with  his  battle  squadron 
and  his  remaining  cruisers  disposed  as  look-outs,  proceeded  at  slower 
speed  on  a course  which  would  take  him  clear  of  the  south  coast  of 
Ireland,  placing  the  Juno  at  a distance  of  twenty  miles  on  his  land- 
ward  flank  to  keep  him  warned,  by  means  of  the  Marconi  apparatus. 
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of  any  appearance  of  the  enemy.  His  first  rendezvous  was  in  lat. 
50°  35'  NT.,  long.  9o  30'  W.,  and  this  was  reaclied  between  9 and  10 
p.m.  on  July  30.  Thence  he  steamed  due  west  for  197  miles  to  a 
second  rendezvous  in  lat.  50°  35'  N.,  long.  14°  40'  W.,  reaching  it 
shortly  after  3 p.m.  on  July  31.  At  this  rendezvous,  which  was  176 
miles  from  the  convoy,  course  was  again  altered  direct  for  the 
convoy,  the  'Tuno  having  been  placed  ahead  so  as  to  establish  coin- 
munication  with  the  Europa.  The  advanced  cruisers  were  expected 
to  reach  the  convoy  about  noon  on  July  31,  the  distance  being  some 
510  miles,  and  the  speed  seventeen  knots.  In  the  event  of  their 
reaching  and  finding  it,  the  Europa  was  ordered  to  steam  back  at  full 
speed  along  the  line  of  advance  of  the  íieet  so  as  to  get  in  touch  with 
the  latter  as  soon  as  possible.  But  they  were  somewhat  delayed  by 
fog,  and  the  convoy,  with  its  escort  of  cruisers,  did  not  actually  start 
on  its  homeward  voyage  until  after  5 p.m.  As  the  fleet  steamed 
towards  the  convoy  a message  carne  out  of  space  from  the  Juno, 
between  7 and  8 p.m.  on  July  31.  It  ran  : “ Communicated  with 
Europa  about  sixty  miles  off  convoy  rendezvous.  She  was  there 
with  convoy,  and  has  now  returned  to  squadron.  Convoy  following 
at  about  nine  knots.  No  enemy  sighted  by  her  or  by  us.”  Forty 
minutes  later  a second  message  was  received,  transmitted  from  tlie 
Europa  by  the  Juno  : “ Europa  alone.  Vindictive  follows  two  liours 
later.  Aftcrwards  rcmainder  of  división  with  convoy.”  Thus  the 
convoy,  with  its  escort  and  the  main  body  of  the  B fleet,  were  ap- 
proacliing  each  other  from  opposite  directions  at  a speed  of  some 
twenty  knots.  Before  midnight  they  had  effected  a junction,  and 
Admiral  Domvile,  now  having  the  convoy  in  custody  of  a fleet 
superior  to  his  adversary,  had  notliing  furtlier  to  do  but  to  take  it 
safely  back  to  Milford.  A glance  at  the  chart  will  show  that  the 
fields  of  operation  covered  by  the  two  opposing  fleets  lay  who.lly 
outside  each  other,  and  it  will  be  seen  from  the  narrative  given  above 
of  the  pi-oceedings  of  the  A fleet  that  at  the  time  when  B’s  cruisers 
were  seizing  the  convoy  the  whole  of  the  A fleet  were  steaming  away 
to  the  northward  in  the  direction  of  Bockall,  with  the  exception  of 
the  three  cruisers  which  had  not  at  that  time  completed  their  original 
search  on  courses  well  to  the  northward  of  the  rendezvous  assigned 
to  the  convoy.  Only  one  contingency  could  in  the  cii’cumstances 
have  given  Admiral  Eawson  a slight  chance  of  finding,  and  a still 
slighter  chance  of  capturing  the  convoy.  liad  there  been  no  fog  on 
July  30  he  might,  on  reaching  his  rendezvous  near  Porcupine  Bank 
on  the  night  of  that  day,  have  been  able  to  satisfy  himself  from 
the  reports  of  such  of  his  cruisers  as  he  found  there  that  the  convoy 
was  not  placed  within  the  area  originally  selected  for  search.  Then 
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if  without  a moment’s  delay  he  liad  organized  a fresh  searcli  to  the 
southward  and  westward,  he  might  perehan.ce  have  lighted  upon  the 
convoy  before  B’s  cruisers  had  reached  it — about  5 p.m.  on  July  31 
— or,  finding  it  later  in  their  custody,  he  might  have  been  able  to 
drive  them  off  and  seize  the  convoy  before  they  eould  reeover  touch 
with  A d mi  ral  Domvile.  Either  chance  was  a slight  one,  the  latter  a 
very  slight  one — for  it  must  be  borne  in  mind  tliat  the  Europa  was 
at  all  times  in  touch  with  the  13  fleet  at  a distance  of  eighty  or  ninety 
miles — and  it  must  be  acknowledged  that  Admiral  Bawson’s  failure 
to  find  the  convoy,  though  rendered  certain  by  the  fog,  must  in  any 
case  have  been  rendered  probable  by  liis  prepossession  in  favour  of 
the  extreme  northern  región  of  the  area  of  possible  search. 

“ The  Mnrconi  system  of  wireless  telegraphy  was  tried  in  the 
Naval  Manoeuvres  of  1899,  and  pi'oved  very  successful  so  long  as 
only  one  ship  was  signalling.  Signáis  were  tale  en  in  at  a distance  of 
sixty  miles.”  Such  is  the  judgment  of  the  Admiralty,  as  recorded  in 
the  First  Lord’s  Statement  explanatory  of  the  Naval  Estimates.  The 
qualification,  “ so  long  as  only  one  ship  was  signalling,”  is  significante 
Wireless  telegraphy  has  been  shown  to  be  trustwortliy  for  the  trans- 
mission  of  signáis  between  two  ships  sixty  miles  apart,  but  it  is 
evident  that  the  Admiralty  are  not  yet  satisfied  that  the  system  is 
applicable  to  the  ordinary  signalling  of  a squadron,  where  from  the 
nature  of  the  case  many  signáis  from  different  ships  must  often  be 
made  simultaneously.  On  the  otlier  hand,  the  limitation  indicated 
applies  to  all  signáis  available  during  a fog — that  is,  to  all  audible 
signáis.  Visible  signáis  made  simultaneously  do  not  intérfere  with 
each  other.  Audible  signáis  do.  But  as  a whole  fieet  can  be 
addressed  in  a fog  by  audible  signáis  made  from  the  flagship,  the 
ships  answering  successively  in  the  order  of  their  fleet  numbers,  so 
the  Marconi  signáis  can  be  made  available  in  like  manner  for  many 
manoeuvring  purposes  both  in  fog  and  clear  weather.  There  is,  more- 
over,  an  other  point  to  be  considered.  At  present  a Marconi  signal  inade 
by  any  ship  can  apparently  be  taken  in  by  any  other  ship,  provided 
with  the  necessary  apparatus,  within  a circumfcronco  of  sixty  miles. 
Thus,  a cruiscr  giving  importaixt  information  to  her  own  flag  in  one 
direction  may  quite  unconsciously  give  the  same  information  to  an 
enerny  in  another  direction.  Ciphers  may  be  used,  of  course,  but 
unless  a eipher  is  frcquently  changed  it  will  very  soon  be  deciphered 
by  an  encmy  who  lcnows  his  business,  and  to  change  ciphers  daily 
on  a system  preconcerted  beforeliand  is  not  very  easy  in  practice,  and 
is  cumbrotis  and  dilatory  in  any  case.  It  may  hereafter  be  found 
possible  to  dii’ect  the  vibrations  which  transmit  the  message  only  in 
a given  direction,  as  the  beam  of  a searchlight  is  directed.  But  tliis 
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at  once  limits  the  powcr  of  signalling  to  two  ships  each  of  wliich 
knows  accnrately  tke  position  of  the  otlier.  It  is  true  that  tlie  beam 
of  vibration — if  tlie  expression  may  be  permitted — may  be  slowly 
swept  through  an  are  of  the  horizon,  as  the  beam  of  a searchlight 
can  be  swept,  in  tbe  hope  of  picking  up  tbe  fi’iendly  ship  witb  which 
it  is  desired  to  communicate.  Bvit  if  the  position  of  the  friendly 
ship  is  not  known,  the  beam  may  liave  to  be  swept  tkrough  a large 
are  of  the  horizon,  or  even  through  the  whole  eircumference,  with  the 
chance  of  missing  the  friendly  ship  after  all,  and  with  no  cortainty  of 
not  betraying  the  presence  of  the  transmitting  ship  to  enemies  on  the 
look  out  for  her.  This  has  often  liappened  in  manoeuvres  through 
the  incautious  or  injudicious  use  of  a searchlight,  and  would  be  quite 
as  likely  to  happen  through  the  use  of  the  Marconi  System  in  the 
manner  indicated.  There  is  anotlier  method  of  wireless  telegraphy 
known  as  the  “ Syntonic  ” System.  In  this  system,  unless  the 
receiver  is  attuned  to  the  transmitter  beforehand,  no  efíect  is  produced 
on  it.  This  system  does  not  appear  as  yet  to  have  passed  beyond  the 
laboratory  stage  of  experiment ; but  its  principie,  if  susceptible  of 
practical  development,  seems  to  promise  far-reaching  results. 

Ncvertheless,  perhaps  the  most  striking  result  of  the  manoeuvres, 
as  tliey  worked  out,  was  the  proof  they  aíforded  of  the  great  valué 
and  importance,  within  certain  limits,  of  the  method  of  wireless 
telegraphy.  But  curiously  enough  the  strategic  result  of  its  employ- 
ment  on  this  occasion  was  nil.  It  might  have  been  far  otherwise  if 
the  two  íleets  liad  come  into  contact,  but  as  they  did  not,  all  that 
liappened  was  that  Admiral  Domvile  got  in  touch  with  the  convoy 
some  six  hours  earlier  than  he  would  have  done  if  no  wireless 
telegraphy  liad  been  employed . But  this  was  merely  an  accident  of 
tlie  form  the  operations  took,  and  no  one  can  doubt  that  the  power 
of  communicating  in  all  weathers  with  a ship  at  a distance  of  sixty 
miles  is  a most  advantageous  extensión  of  the  metliods  previously 
available  for  signalling  at  sea.  It  still  remains  to  be  seen  how  far  the 
apparatus  is  liable  to  be  affected  by  electrical  disturbances  of  the  atino- 
spliere,  and  how  far  it  is  sensitive  to  the  concussion  of  heavy  artillery. 

With  the  seizure  of  the  convoy  by  Admiral  Domvile’s  cruisers 
the  manoeuvres  were  practically  at  an  end.  There  was  nothing,  and, 
from  the  nature  of  Admiral  llawson’s  dispositions  as  affected  by  the 
fog,  there  could  have  been  nothing,  to  prevent  the  safe  return  of  the 
convoy  to  Milford.  Admiral  Domvile  had,  however,  made  provisión 
for  a variety  of  contirigencies  not  unlikely  to  arise.  In  the  event  oí 
any  accident,  such  as  fog,  or  the  menace  of  the  enemy  preventing  the 
junction  of  the  cruisers  escorting  the  convoy  with  the  main  body  of 
the  B fleet,  the  escorting  cruisers  were  instructed  beforehand  to  take 
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the  convoy  to  a tliird  rendezvous  in  lat.  49°  40'  N.,  long.  11°  3'  W. 
This  rendezvous  was  at  a distance  oí’  149  miles  from  Admira! 
Bomvile’s  second  rendezvous,  and  325  miles  from  tlie  original 
position  of  the  convoy,  and  so  placed  that  a straight  lino  joining  it 
with  the  latter  jxosition  would  pass  through  the  second  rendezvous. 
Ilere  the  convoy  with  its  escort,  now  consisting  of  four  íirst-class 
cruisers,  and  therefore  unassailable  by  any  cruiser  forcé  that  A could 
bring  against  it,  was  to  await  orders  in  a compar  atively  secure 
position  which  was  little  likely  to  be  reached  by  A at  all,  and  not  at 
all  likely  to  be  reached  by  A’s  battle  squarlron  without  encountering 
the  superior  battle  squadron  of  B.  But  nothing  occurred  to  bring 
this  third  rendezvous  into  use,  and  the  convoy  was  taken  back  to 
Milford,  according  to  the  original  plan,  without  molestation  or  mis- 
carriage  of  any  kiud.  In  company  with  the  fleet  that  had  rescued  it 
it  anchored  in  Bale  Boads  about  11  a.m.  on  August  3. 

It  was  not  until  early  on  this  same  morning  that  the  A fleet  first 
carne  in  touch  with  a squadron  of  four  of  B’s  cruisers — the  JSuropa, 
A.rcjonaut , Gladiator  and  Vindictive — -which  Admii*al  Bomvile  had 
detached  on  the  morning  of  August  1,  and  ordered  to  cruise  off  Cape 
Clear.  This  was  the  squadron  which  was  erronoously  supposed  and 
reported  by  the  Ahrogant  to  consist  of  some  three  or  four  battleships 
and  about  six  cruisers.  It  succeeded  in  capturing  two  of  A’s  cruisers, 
and  it  served  to  occupy  Admii’al  Eawson’s  attention  for  about  twenty- 
four  hours,  at  the  end  of  which  time  he  learnt  that  the  convoy  was  safe 
in  Milford,  and  that  hostilities  had  been  ordered  by  the  Admiralty  to 
cease.  There  is  little  or  nothing  to  be  learnt  from  the  solé  ooutact 
established  between  the  two  fleets,  except  the  lesson  already  insisted 
upon,  that  inefficient  scouting  is  little  better  in  any  respeet,  and  in 
some  respeets  worse  than  no  scouting  at  all.  This  is  no  reflection 
on  the  captain  of  the  Arrogant,  who  did  all  he  could  and  reported  the 
presence  of  the  enemy,  though  he  was  unable  to  ascertain  his 
numbers.  Having  no  superiority  of  speed  over  the  enemy’s  cruisers 
sighted,  he  could  not  push  his  reconnaissance  home,  and  in  the  dina 
and  uncertain  liglit  of  an  early  dawn  he  fancied  he  saw  more  ships 
than  were  there.  Perliaps  the  best  course  for  an  officer  to  take  in 
the  circumstances  would  be  to  report  nothing  but  what  he  is  quite 
certain  he  has  seen.  2STot  to  have  seen  any  battleshipjs  would  not  of 

course  have  proved  that  no  battleships  were  about indeed,  as  one  of 

the  ships  observed  was  the  JZuropa,  she  might  have  been  in  touch 
with  her  flagship  at  a distance  of  sixty  miles.  But  to  report  his  belief 
that  he  saw  some  battleships  was  almost  to  compel  Admiral  Kawson 
to  go  in  search  of  them  and  to  engage  him  in  what  proved  to  be 
nothing  but  a wild  goose  chase.  Nelson  was  no  better  and  no  worse  off 
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than  this  when,  having  losfc  touch  witli  "Villeneuve,  he  went  to  look  for 
him  in  the  Levanfc,  instead  of  following  him  through  the  Sfcraits.  In 
other  words,  the  Information  obtained  by  scouting  if  incxact  or  in  any 
degree  conjectural  may  be  just  as  embarrassing  as  the  total  absence  of 
information  due  to  the  lack  of  appliances  fox'  scouting.  Xt  is  not 
easy  to  resist  the  inference  that  the  valué  and  importance  of  scouting 
liave  possibty  been  somewhat  exaggerated  of  late.  Either  we  must 
greatly  improve  our  methods,  or  we  must  ackuowledge  that  the  game 
is  not  often  worth  the  candle.  If  two  fleets  want  to  find  each  other 
tliey  will  do  so  sooner  or  later,  and  generally  sooner  i*athei'  than  látex-, 
witlxout  much  assistance  from  their  scouts.  If  one  of  them  xnerely 
wants  to  evade  the  other,  the  best  way  to  do  it  is  not  to  put  to  sea  at 
all.  Admiral  Bawsoxx  ixever  had  any  x-easoxx  for  wanting  to  fixicl  the 
33  fieet.  All  he  wanted  to  find  was  the  convoy,  and  could  he  have 
doxie  so  in  circumstances  which  enabled  him  to  seize  it,  his  primary 
object  would  thenceforth  have  been  not  to  find  the  B fieet,  but,  if 
it  rnight  be,  to  evade  it.  The  ixxformatioix  lie  received  from  the 
Aeuogant  could  only  lead  him  to  suppose  that  Admix-al  IDomvile 
had  for  sorac  unaccountable  reason  divided  his  battle  squadron. 
Either  this  was  a trap,  or  it  was  a strategic  blunder  not  to  be  liglxtly 
attributed  to  a commander  of  Admiral  üomvile’s  experience  and 
proved  capacity.  In  the  formcr  alternative  tliere  was  little  to  be 
gained  and  much  to  be  lost  by  following  up  a clue  of  information  so 
inconclusive  and  conjectux-al  as  that  obtained  from  the  Arrogant  ; the 
latter  is  hardly  worth  considering.  Truly,  the  art  of  effeetivc 
scouting  and  of  searching  reconnaissance  at  sea  would  seem  to  be 
still  in  its*  infancy.  It  may  evexx  be  doubted  whetlier  its  further 
growth  in  the  directión  suggested  by  the  í'ather  misleading  experience 
of  peace  exercises  is  altogether  to  be  desired. 

But  making  abstractioxx  of  all  incidental  aixd  accidental  conditions, 
perhaps  the  i-eal  reason  why  Admii-al  Kawson  failed,  and  must  have 
failed,  in  his  enterpi'ise  was  that  he  was  set  to  do  with  an  inferior 
fieet  wlxat  only  a superior  fieet  could  have  hoped  to  accomplish. 
The  solé  advantage  he  had  was  the  start  accorded  him.  This  was 
nineteen  hours.  But  as  the  convoy  was  some  sixty  miles  nearer  to 
Milford  than  it  was  to  Belfast,  this  start  was  reduced  by  three 
and  a half  houi'S,  on  the  assumption  that  A’s  cruisers  would  afcoam 
as  B’s  did,  that  is,  at  a speed  of  17  knots.  At  least  thi-ce  hours 
would  be  required  to  get  the  convoy  olear  away  from  its  rendezvous 
before  B\s  cruisers  could  appeax*  oxx  the  scene,  so  that  in  the 
most  favourable  circumstances  the  clear  rnargin  of  time  which 
A would  have  for  the  pi'osecution  of  his  search  would  have 
been  rather  less  than  twelve  hours.  Even  so  his  discovery 
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of  the  convoy  woulcl  probably  llave  been  only  the  beginning 
of  his  troubles,  because  tbe  narro  wér  the  margin  between  the  time 
of  his  discovering  the  convoy  and  the  arrival  of  B’s  cruisers  at  its 
abandoned  rendezvous  the  more  certain  was  he  to  be  overtaken  by 
B’s  superior  íleet  before  he  cernid  reach  Belfast.  On  this  point  it  is 
worth  while  to  quote  the  comments  of  a corres pond en t of  the  Times  : 
— ■“  A fleet  that  knows  itself  to  be  inferior  can  never  prosecute  a 
vigorous  offensive.  The  defensivo  is  its  proper  role,  and  no  student 
of  naval  history  will  blame  a British  Admiral  for  not  knowing  how 
to  act  on  the  defensive.  Admiral  Iíavvson  is  certainly  not  to  be 
blamed  for  taking  an  inferior  fleet  to  do  what  only  a superior  fleet 
could  hope  to  accomplisli.  That  was  the  task  imposed  on  liim  by  the 
Admiralty,  and,  according  to  all  the  teaehing  of  naval  war,  his  -failure 
was  predetermined.  The  enterprise  could  only  have  been  strategically 
feasible  if  he  liad  known  exactly  where  the  convoy  was  to  be  found, 
and  taking  advantage  of  his  superior  speed  could  have  gone  out  and 
seized  it  and  carried  it  into  port  before  his  superior  adversary  could 
interfere  to  prevent  liim.  But  that  is  essentially  an  evasive  operation 
and  not  an  offensive  one,  and  the  evasive  or  the  defensive  is  the  only 
attitude  whieh  the  inferior  fleet  can  properly  assume.  If  by  the  eon- 
ditions  the  evasive  is  denied  to  it  and  the  offensive  imposed  on  it, 
there  can  in  the  long  run  only  be  one  result,  and  that  is  defeat. 
Tn  clear  weather  it  is  not  unlikely  that  the  A fleet  might  have  found 
the  convoy,  for  to  that  extent  the  conditions  of  time  and  speed  wcre 
probably  favourable  to  Admiral  Eawson ; but  with  the  caj)ture  of  the 
convoy  these  conditions  were  reversed,  and  I confess  I never  could 
regard  the  prospect  of  A fleet  getting  its  captui'e  into  Belfast  as 
much  better  than  a forlorn  hope.” 

It  only  remains  to  add  that  as  soon  as  he  had  secured  the  convoy 
and  made  provisión  for  its  safe  conduct  to  Mülford,  Admiral  Domvile, 
rightly  regarding  the  discomíited  A fleet  as  still  a (t  fleet  in  being,” 
took  instant  mensures  for  molesting  it  on  its  return  to  Belfast.  On 
the  morning  of  August  1 he  dcspatched  a squadron  of  four  second- 
class  cruisers — the  ATelampus,  Rciinbow,  Sirius,  and  JBrillianl — with 
orders  to  steam  at  full  speed  through  the  Irish  Channel  to  Bamlash, 
and  instruct  the  destroyers  there  stationed  to  make  a sustained  attack, 
first  on  A’s  torpedo  boats,  and  subsequently  on  his  returning  fleet. 
The  destroyers  stationed  at  Holyhead  were  to  be  instructed  by  the 
advancing  cruisers,  through  B’s  signal  stations,'  to  clear  the  Channel 
ahead  of  the  latter  and  to  concéntrate  betimes  in  the  ISTorth  Channel 
for  a combined  attack  with  the  Lamlash  destroyers  on  the  A fleet. 
Admiral  Domvile  had  reserved  his  destroyers  frorn  the  outset  for  this 
puxpose,  and  had  for  this  reason  ordered  them  not  to  attack  the 
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A flcet  on  its  exit  from  Belfast.  In  this  he  was  doubtless  well 
acl visee!,  though  on  the  other  liand  it  may  be  doubted  whether,  if 
Adiuii'al  Eawson,  rcturning  with  the  bulk  of  his  cruisers  in  company, 
had  been  able  to  reproduce  the  organization  in  which  he  left  Belfast, 
an  attack  by  destroyers  alone  would  have  had  rauch  prospect  of 
success.  Tt  was  all  in  the  game,  liowever,  and  the  dispositions  inade 
by  both  Admiráis  after  the  main  object  of  the  manoeuvr.es  had  been 
accomplished  sliovved  that  both  were  determined  to  play  the  game 
■out  to  tlie  end.  But  the  operations  having  been  brouglit  to  an  end 
by  the  Admiralty  as  soon  as  the  convoy  reached  Mülford,  neither  side 
was  able  to  play  its  last  triek.  It  would  not  have  been  a decisive 
trick  in  any  case,  but  it  might  have  resulted  in  some  very  instructive 
■experiences.  The  case  would  have  been  altogether  different  if  A, 
having  cai’ried  off  the  convoy,  had  found  liis  return  to  Belfast  blocked 
not  only  by  B’s  torpedo  boats,  but  by  the  superior  fleet  of  the  latter. 
In  that  case — the  most  probable  result  of  A’s  seizure  of  the  convoy — 
¿t  seems  certain  not  only  that  A must  have  surrendered  his  capture 
fco  his  adversar  y,  but  that  he  could  only  have  escaped  overwhelming 
defeat  by  taking  advantage  of  his  speed  to  hasten  baclc  to  Belfast. 
So  impossible  is  it  for  an  overmatched  íleet  to  do  anytliing  but  run 
away  if  only  it  can  get  the  chance. 
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CHAPTEE  VI. 

Makine  Engineehing. 

As  tlie  Naval  A. 'anual  goes  to  press  the  thoughts  of  a nation  are  in  a 
measure  divei’ted  from  tlie  iSlavy  to  the  xnilitary  í’oi'ces  of  the  Crown. 
When  war  itself  comes  it  overshadows  preparation  for  war  ; and,  as 
the  fighting  in  South  Africa  is  wholly  on  land,  the  army  for  a time 
almost  filis  the  horizon.  One  brilliant  feature  of  the  operations  has, 
however,  been  much  before  the  public,.  and  inay  be  referred  to  here, 
since  it  has  been  dependent  on  engineering  skill.  The  outbrealc 
of  hostilities  with  the  Boer  República  found  our  forces  provided 
with  artillery  of  a less  powerful  nature  thari  that  of  the  enemy.  This 
was  notably  the  case  at  Ladysmith,  and  the  siege  of  that  town  gave 
an  opportunity  to  the  sea-service  to  show  once  more  liow  high  are 
the  military  qualities  of  the  sailor,  more  especially  liis  resourcefulness. 
The  transportation  of  the  Powerful’s  4‘7-in.  guns  to  Ladysmith  was  a 
piece  of  engineering  fu.ll  of  happy  augury  for  a country  that  has  to 
depend  for  existence  on  a iSTavy  in  wliich  there  is  much  engineering. 

In  the  chronicle  of  a year  during  which  nothing  of  great  importance 
has  occurred  in  the  naval  engineering  department  to  claim  first 
attention,  it  is  as  well,  perhaps,  to  commence  with  the  boiler,  which 
is  at  the  beginning  of  things  mechanical  in  a war  vessel.  Here 
we  see  a . step  which  is,  it  is  to  be  hoped,  a step  towards 
improvement.  Since  the  last  issue  of  the  Naval  Annual  triáis  have 
been  tríade  of  some  of  the  third-class  cruisers  which  have  been  fitted 
with  small  tube  or  express  type  boilers.  These  vessels  are  nine  in 
number,  and  have  been  supplied  with  four  different  types  of  boilers. 
The  folio wing  particulars  are  taken  from  Engineering  : — 


I.H.P.  on 
ecoúomy  trial. 

Coal  per  I.H.P. 
per  hour. 

Type  of  boilers. 

Pelorus 

3559 

2*20  Iba. 

Norraand. 

Proserpine 

3644 

2-40  „ 

Thornyoroft. 

Pactolus 

3631 

2 ‘ 46  „ 

Plech^nden. 

Pomone 

3600 

2-45  „ 

Peraeus 

3627 

2 10  „ 

Thornvcroft. 

Promethcus 

3557 

2-01  „ 

» 

Paycho 

3637 

2-31  „ 

Pegusua 

3698 

1-96  „ 

Peed. 

Pyramua 

3605 

2 05  „ 

»» 
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In  a paper  by  Sir  John  Durston  and  Mr.  H.  J.  Oram,  read  last 
spring  before  the  Institution  of  Civil  Engineers,  some  furtber  particulars 
are  given  of  tliese  nine  tliird-class  cruisers,  together  with  those  of  a 
number  of  other  vessels  in  tbe  2STavy.  This  paper  is  an  extremcly 
valuable  contribution  to  our  knowledge  of  the  construction  and 
performance  of  the  machinery  in  her  Majesty’s  ships.  From  a table 
(Table  IV.)  attached  it  appcars  that  the  average  fucl  consumption  of 
these  nine  cruisers  with  small  tube  boilers  was  2‘27  lbs.  of  coal  per 
I.H.P.  per  hour.  By  anotlier  table  we  learn  that  the  average  economy 
of  certain  second-class  cruisers  with  Belleville  boilers  having 
economisers  was  2 lbs.  of  coal  per  I.H.P.  per  hour,  whilst  in  the 
first-class  cruisers  with  Belleville  boilers  and  economisers  the 
corresponding  figure  was  1*71  lbs.  of  coal.  From  these  figures  it 
may  be  inferred  that  the  small  tube  boiler  is  as  economical  as  the 
Belleville  type,  for  the  gain  of  the  first-class  vessels  over  those  of  the 
second-class — both  with  Belleville  boilers — is  about  the  same  as  the 
superiority  of  the  second-class  over  the  third-class.  This  view  would 
be  strengthened  if  we  were  to  leave  out  of  the  list  of  the  third-class 
vessels  the  two  boats  wliich  were  .fittcd  with  Blechynden  boilers,  and 
which  showed  an  unusually  high  fuel  consumption.  Such  a proceediiig 
would  be  quite  fair,  as  it  is  hardly  just  to  pulí  down  the  average  of 
good  types  of  boiler  by  the  inclusión  of  trial  data  of  one  not  so  good 
in  this  single  element  of  design. ' It  should  be  noted,  however,  in 
fairness  to  the  Blechynden  boiler,  that  the  proportion  of  lieating 
surface  to  liorse-power  with  them  was  below  the  mean  figure. 

The  average  weight  of  boilers  per  I.II.P.  for  the  nine  third-class 
cruisers  was  54*5  lbs.  for  full  power  triáis.  Taking  the  power 
devcloped  on  the  thirty  hours’  economy  triáis,  there  were  107  lbs.  of 
boiler  weights  per  I.H.P.  developed.  Putting  the  figures  the  other 
way  for  convenience  of  reference,  we  find  40  * 99  I.H.P.  per  ton  of 
boilers  on  full  power  ; whilst  there  were,  on  economy  triáis,  20  * 95 
I.H.P.  to  the  ton  of  boilers.  If  we  compare  these  figures  with  those 
of  the  second-class  cruisers,  we  find  99  lbs.  of  boiler  per  I.H.P.  on 
full  power,  and  141  lbs.  per  I.H.P.  on  the  economy  trial;  or  22*48 
I.H.P.  and  15*95  I.H.P.  per  ton  of  boilers  on  the  full  power  and 
economy  triáis  respectively.  It  will  be  seen,  therefore,  that  by  the 
adoption  of  the  small-tube  type  of  boiler  in  place  of  the  Belleville 
there  is  a saving  of  weight  in  full  power  runs  of  44  * 5 lbs.  on  each 
unit  of  power  developed,  or,  in  other  words,  a ton  of  small  tube  or 
“ express  ” boilers  would  give  steam  for  18*15  more  I.H.P.  than  would 
a ton  of  Belleville  boilers. 

That  is  a great  gain  for  a warship,  and  it  remains  to  be  seen  what 
has  to  be  paid  for  it.  In  another  table  attached  to  this  most 
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instructive  paper  we  fincl  tliat  the  boiler- rooms  of  the  nine  third- 
class  cruisers  of  the  Pelorus  type  eacli  occupy  0 • 384  square  foot 
of  floor  space  for  each  unit  of  power  developed  at  full  speed  triáis, 
whilst  in  the  JDiadem  the  corresponding  figure  was  0*305  square  foot. 
This  is  comparing  a first-class  cruiscr  of  over  16,000  horso-power 
with  a third-class  cruiser  of  7,000  liorse-power,  of  course  mueh  to 
the  disadvantage  of  the  latter.  Probably,  however,  when  all'allow- 
anees  have  been  made,  the  Belleville  boiler  oecupiés  less  area  than 
the  small  tube  boilers  as  fitted  to  the  third-class  cruisers. 

Durability  is,  however,  the  chief  point  to  be  considered,  for  if  we 
put  tliat  on  one  sido  I think  tliere  can  be  no  seeond  opinión  as  to 
the  superiority  of  the  small  tube  boilers.  In  Sir  John  Dui*ston’s  and 
Mr.  Oram’s  paper  there  is  a passage  on  this  question  whicli  I will 
quote  in  full  : — 

“ The  experience  of  tbe  lust  few  yeará  enables  tlie  general  conclu^iona  to  be  arrived 
at  as  to  the  durability  and  probable  life  of  tlie  water-tube  boilers  of  the  large  and  small 
tube  types  adopted  in  the  lioyal  Navy.  It  should  be  mentioned  at  first,  with  regard  to 
the  Belleville  boiler,  whicli  is  practieally  the  only  variety  of  large  tube  type  at  present 
in  considerable  use,  that  in  the  generator  portion  the  pairs  of  tubes  next  the  tíre  are 
g in.,  and  the  pairs  next  above  in.  thiclc,  whilo  the  upper  and  more  numerous  tubes 
are  0*192  in.  thick.  In  the  small  tube  type,  however,  the  tliiokness  in  most  cases  is 
0*104  in.  but  has  been  reoently  inereased  to  0*  128  in.  in  the  rows  next  the  tíre,  and 
0*116  in.  in  the  others.  The  ratio  of  tliiokness,  i.e*-9  is  probably  a rou^li  approxi- 

mation  to  tbe  comparativo  durability  of  the  tubes  in  the  absence  of  a special  cause  of 
corrosión.  In  tbe  Belleville  boiler  experience  has  shown  that  the  life  of  the  boiler- 
tubes  will  not  be  less  than  two  cominissiona.  Occasionally  tubes  are  met  with  in  whicli 
local  pitting  proceeds  rapidly,  and  causes  early  failure,  while,  if  by  shortness  of  water 
or  accumulation  of  salt  or  grease,  overheating  aud  burning  occur,  the  failure  of  particular 
tubeB  will  be  rapid.  As  regards  the  small  tube  boiler,  of  wliich  so  many  are  fitted  in 
torpedo-boat  destroyers  and  the  small  cruisers,  experience  shows  that  the  conditionB 
ar©  not  so  favourable.  The  hard  forcing  to  which  they  are  subjected,  the  difficulty  of 
thoroughly  cleaning  them,  their  comparativo  thinness,  etc.,  renders  their  life  under 
present  conditions  of  preservation  and  eervice  much  aborter.” 

This  was  written  at  the  commencement  of  last  year,  and  no  one 
can  qnestion  the  soundness  of  the  reasoning,  but  liow  far  the  authors 
would  be  inclined  to  add  something  to  their  statcments,  in  the  light 
of  more  recent  experience,  is  a matter  open  to  speculation. 

The  records  of  the  nine  third-class  cruisers,  valuable  as  they  are, 
possess  one  serious  defect.  It  will  be  lindera tood  of  course  that 
when  the  Admiralty  gave  out  orders  for  these  vcssels  they  were 
prompted  by  the  laudable  desire  to  form  a test  class  for  the  small- 
tube  type  of  water-tube  boilers  with  a view  to  feeling  their  way 
towards  its  employment  for  more  important  vessels  than  torpedo 
craft.  Unfortunately  for  the  completeness  of  this  good  intention 
they  left  out  one  of  the  most  important  of  the  express  boilers,  pre- 
sumably  because  Messrs.  Yarrow  & Co.  had  their  yard  already  full  of 
work  for  a considerable  time  ahead.  Fortunately  we  ai’e  able  to 
supplement  Sir  Jolm  Durston’s  and  Mr.  Oram’s  paper  by  data  from 
another  paper  read  by  Mr.  F.  T.  Marsh all  at  last  year’s  Hewcastle 
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meeting  of  the  Xnstitution  of  Haval  Architects.  In  this  contribution 
were  given  details  oi‘  the  performance  of  twelve  Yarrow  boilers  in 
the  Portuguese  cruiser  Don  Carlos  I.  This  is  a more  powerful  vessel 
than  the  third-class  cruisers,  as  it  has  engines  indicating  12,500  I.Tí.P. 
with  forced  draught,  and  8,000  I.H.P.  with  the  half-inch  air  pi'essure 
that  is  natural  draught  by  Admiralty  regulations. 

The  total  weight  of  the  twelve  Yarrow  boilers,  with  uptakes  and 
funnels,  was  217  tons,  and  they  contained  30  tons  of  water.  The 
total  boiler  room  weights,  including  pumps,  pipes,  water  in  feed 
tanks,  etc.,  was  329  tons.  The  wide  diff'erence  between  tliese  two 
figures  shows  how  easily  one  may  be  misled  in  an  estímate  if  all 
features  are  not  included  in  “ boiler  room  weights.”  In  this  case, 
wliere  nothing  was  left  out,  the  weight  in  boiler  rooms  per  I.H.P. 
with  natural  draught  was  92*2  lbs.,  and  with  forced  draught  59  lbs., 
whilst  the  I.H.P.  per  ton  of  boiler  room  weights  was  24*3  at 
natural  draught  and  38  for  forced  draught.  The  figures  here  given 
are  not  strictly  compai*able  with  those  of  the  third-class  cruisers  on 
account  of  the  larger  size  of  the  engines  of  the  Don  Carlos,  a fact 
which  illustrates  the  objection  to  mixing  up  engine  and  boiler  per- 
formances, as  one  has  to  do  when  accepting  the  indicator  as  an 
efñciency  measuring  instrument  for  the  whole  installation.  It  is  to 
be  regretted  that  Mr.  Marshall  was  not  able  to  present  figures  giving 
the  coal  consumption  ; but  he  States  in  a note  to  his  paper  that  the 
fuel  economy  of  the  Yarrow  boiler  is  fully  equal  to  that  of  the 
Belleville  type.  On  the  whole  it  may  be  safely  concluded  that  the 
inclusión  of  the  Yarrow  boiler  amongst  those  of  the  nine  cruisers 
would  liave  maintained  if  not  raised  the  average  figures  before 
quoted.  This  is  the  more  satisfactory  as  the  Yarrow  boiler  has 
straight  tubes  which  lend  themselves  more  easily  to  inspec.tion  and 
cleaning — a matter  of  considerable  importance. 

The  case  of  the  Diadem’s  boilers,  alrcady  referred  to,  is  not 
encouraging.  This  vessel  was  fitted  with  the  economiser  tyjje  of  the 
Belleville  boiler,  and  after  being  less  than  two  years  in  commission 
she  was  tale  en  to  Cliatham  for  an  extensive  retubing  of  her  boilers,  a 
large  number  of  the  economiser  tubes  being  in  a bad  state.  The 
deterioration  appeared  to  come  from  the  inside,  and  it  took  the  form 
of  a large  number  of  pinholes.  These  tubes  were  solid  clrawn  and  of 
Steel,  and  their  defect  comes  within  the  classification  in  Sir  John 
Durston’s  and  Mr.  Oram’s  paper — written  before  the  discovery  of  the 
defeets — of  “ unusual  causes  of  early  failure  of  tubes  that  may  be 
anticipated.”  The  deterioration  was  too  extensive  to  be  classed  as  a 
mere  temporary  or  transitory  circumstance,  and  the  matter  is  one 
needing  serious  investigation. 
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That  the  source  of  tlie  difficulty  and  its  remedy  will  be  discovered 
probably  few  engineers  doubt.  The  advantages  of  the  water-tube 
boiler  are  so  manifest  that  defects  which  raay  be  developed  will  not 
be  allowed  to  cause  its  rejection  now  that  its  valué  has  been  proved 
by  actual  Service.  We  xuay  feel  satisfied  that,  as  we  owe  the  intro- 
duction  of  the  water-tube  boilers  into  the  Navy  chieíly  to  the  courage 
and  foresight  of  Sir  John  Durston,  every  effort  will  be  made  to  over- 
eóme sucli  obstacles  as  they  arise. 

Older  engineers  will  recognise  the  phase  througli  which  marine 
practice  is  now  passing  ; indeed,  it  is  remarkable  how  engineering 
history  seems  to  repeat  itself  at  every  step  in  the  raarch  of  improve- 
ment.  After  the  jump  of  steam  pressure  from  30  lbs.  to  60  lbs.  was 
made,  and  when  surface  condensers  were  used,  we  liad  very  rnuch 
the  same  difficulties,  and  if  the  voice  of  the  croaker,  ever  heard  in 
the  land,  had  been  listened  to  then  we  should  be  still  running  our 
ships  with  boilers  pressed  to  30  lbs.,  even  if  allowed  that  “ dangerous 
excess.” 

The  nature  of  the  damage  to  the  Diadem’s  tubes  indicates  that  the. 
problem,  as  has  been  previously  stated,  is  one  for  the  chemist  as  well 
as  for  the  engineer.  In  a paper  recently  read  before  the  Institution 
of  Civil  Engineers  Mr.  John  Dewrance  has  treated  the  subject  of 
corrosión  from  a Chemical  as  well  as  from  an  engineering  standpoint. 
This  paper,  though  bricf,  is  one  of  considerable  importance.  At 
presen  t its  full  text,  and  the  interesting  discussion  that  followed  its 
reading,  are  not  available,  but  the  extraets  that  llave  been  published 
in  the  engineering  journals  give  some  valuable  information.  One 
point  the  autlior  insists  upon  is  the  benefieial  effcct  of  vigorous  circu- 
lationin  preventing  internal  corrosión.  This  has  long  been  recognised 
as  an  ascertained  fact,  but  Mr.  Dewrance  gives  such  good  reason  for 
it  that  a somewhat  full  reference  to  liis  instructive  paper  will  here 
be  made. 

In  regard  to  oxidation,  it  was  stated  that  iron  and  Steel  would  not 
aífect  the  decomposition  of  water  at  a tempera  ture  below  red  heat,  and 
experiments  were  quoted  showing  that  with  air  excluded  this  was  a 
fact,  whilst  air  dissolved  in  feed  water  was  the  only  serious  cause  of 
corrosión,  putting  aside  fatty  acids,  which  should  never  be  admitted 
to  a boiler.  It  was  found  by  experiment  that  air  caused  little  more 
corrosión  in  sea  water  than  in  distilled  water  ; and  it  was  concluded 
that  corrosión  of  highly  lieated  surfaces  in  contact  with  sea  water 
was  due,  not  to  the  water,  but  to  the  salts  contained  in  it.  Sea  water, 
evaporated  until  it  crystallises,  becomes  aci.d,  and  hydrocliloric  acid  is 
produced  by  heating  magnesium  chloride  in  a current  of  steam.  The 
effect  of  rapid  boiling  is  that  water  is  dashed  against  the  lieated  Steel 
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and  evaporated  to  dryness  in  rapid  succession.  Each  time  this  occurs 
with  sea  water  the  crystallising  point  is  reached  and  a minute 
quantity  of  bydrochloric  acid  is  produced  on  the  surface  of  the  Steel. 
Furnace  scale  rolled  inte  the  plates  in  the  course  of  manufacture 
becomes  detached,  and  heat  is  transmitted  more  freely  through  the 
thiuner  part.  Steam  bubbles  form  in  the  cavity,  giving  riso  to  slight 
explosions  as  the  water  enters  the  cavity.  The  expelled  water  leaves 
behind  a sinall  quantity  of  chlorides,  and  these  give  off  hydrochloric 
acid  whieh  cause  corrosión. 

This  description  applies  to  shell  boilers,  but  the  same  may  hold  good 
with  water-tube  boilers.  The  need  of  a sufficiently  active  circulation 
is  evident  in  whatever  class  .of  boiler  may  be  under  consideration. 
Mi\  Dewrauce  said,  “ The  evils  due  to  air  would  cease  if  it  could  be 
excluded,  but  the  evils  due  to  froth  were  more  persistent,  the  only 
palliative  being  to  impro  ve  the  circulation  and  limit  the  firc  hcat  to 
enable  the  water  to  wet  the  heating  surfaces  as  much  as  possible.” 
In  other  words,  if  your  circulation  be  low  your  furnace  temperature 
must  be  low  too. 

In  order  to  lceep  air  out  of  the  feed  water  Mr.  Dewrance  proposes 
placing  the  hot  well  between  the  condenser  and  the  air  purnp,  using 
the  latter  only  for  extracting  air,  and  not  pumping  water  also,  as  at 
present.  The  water  from  the  condenser  falls  into  the  hot  well,  and 
from  thence  rúas  into  the  feed  pump  by  gravity,  as  it  should  do  in 
any  case.  Lt  should  be  noticed,  however,  that  the  feed  pump  has  not 
the  atmospheric  pressure  to  help  it,  and  would  be  more  likely  to  fail. 
There  is  another  point  to  consider.  Air  iu  water  plays  a considerable 
part  in  evaporation.  It  is  said  that  water  from  wliich  all  air  has 
been  extracted  is  not  easily  turned  into  steam.  Moreover,  it  is  very 
difficult  to  ensure  that  salt  water  shall  never  get  into  a boilei’,  through 
a lcalcy  condenser  or  otherwise,  so  it  is  a wise  precaution,  at  the  least, 
to  ensure  such  rapid  circulation  that  bubbles  of  steam  as  formed  are 
immediately  swept  onward,  and  the  metal  is  never  denuded  of  water 
long  enougli  to  become  dry  and  form  the  objectionable  hydrochloric 
acid. 

Mr.  Dewrance  refers  chiefly  to  steel  in  his  remarles,  and  this  is 
natural,  because  steel  has  superseded  iron  as  a material  for  boiler 
plates.  That  is,  the  ordinary  mild  steel  made  in  the  open  hearth  or 
Siemens-Martin  furnace,  for  Bessemer  plates  has  not,  I believe,  been 
used  in  marine  boiler  work  for  many  years  in  this  country.  There 
is,  however,  a description  of  steel  which  appears  almost  to  defy  the 
effeets  of  corrosión,  but  it  possesses  one  terrible  defect ; it  is 
extremely  costly.  In  the  last  issue  of  the  Naval  A.ri7iual  something 
was  said  about  the  uses  to  which  nickel  steel  rnight  with  great 
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advantage  be  pub  if  it  were  uot  so  dear.  Since  tlien  Mr.  Yavrow 
has  contribu ted  a valuable  addition  to  our  knowledge  of  the  subject 
in  the  form  of  a paper  read  at  last  year’s  sumnxer  meeting  of  the 
InstituLion  of  Naval  Architects.  He  immersed,  for  many  honra,  pieces 
of  tube  of  ordinary  steel,  and  Steel  containing  twcnty  to  twenty-fivc 
per.  cent,  of  nickel,  in  a mixture  one  part  hydrochloi'ic  acid  and  two 
parts  water.  The  full  details  are  given  in  the  paper  as  published  in 
the  Transactions  of  the  Institution  for  1899,  but  it  may  be  stated 
briefly  tbat  whilst  the  nickel  Steel  corroded  to  the  extent  of  losing 
5 grammes  in  weight  during  533  hours’  immersion  iu  the  liquid,  the 
mild  steel  lost  98  grammes  under  the  same  conditions.  Another  test 
gave  7 grammes  and  100  grammes  respective! y as  the  loss.  What 
were  called  “ fire  tests  ” were  also  made.  The  tubes  were  heated  to 
bright  red  and  straw  colour  and  allowed  to  cool.  The  losses  on  one 
series  of  tests  were  47  grammes  for  nickel  steel  and  145  grammes  for 
mild  steel.  On  another  series  of  tests  the  figures  were  52  and  143. 
As  a result  of  the  tests  Mr.  Yarrow  laid  it  down  as  probable  tliat 
nickel  steel  tubes  in  a boiler  would  last  two  and  a half  times  as  long 
as  ordinary  mild  steel  tubes.  This  estimate,  howover,  appears  to  err 
largely  on  the  safe  side,  a fact  which  may  be  attributed  to  the  author’s 
characteristic  caution  and  a characteristic  desire  not  to  overstate  his 
case.  As  a matter  of  fact,  as  was  pointed  out  subsequently  by  Mr. 
Macfarlane  Grav,  the  action  was  much  more  rapid  when  the  deterior- 
ation  had  been  long  established,  and  as  the  conditions  of  test  were 
much  more  severo  tlian  would  be  experienced  in  ordinary  working, 
the  ratio  of  durability  miglit  be  more  ncarly  estimated  at  six  to  one. 

The  impossibility  of  keeping  the  “ commercial  element  ” out  of  a 
discussion  of  any  subject  of  practical  engineering  is,  of  course, 
apparent.  "When  the  laboratory  has  said  its  last  word  the  connting- 
liouse  passes  judgment.  In  regard  to  nickel  Steel  for  boilers,  it  would 
seem — for  only  expcrienco  can  give  assurance — that  nothing  remains 
to  settle  beyond  the  sordid  detail  whether  it  would  pay.  Last  year  I 
gave  Mr.  Biley’s  former  estimate  of  .£3  per  ton  for  each  1 per  cent, 
of  nickel.  That  would  bring  the  price  of  material  to  £75  per  ton 
for  the  25  per  cent,  steel,  plus  the  price  of  the  original  píate,  oí', 
roundly,  £80  per  ton  in  ordinary  times.  Mr.  Yarrow  has  stated  that 
the  price  of  a Belleville  boiler  would  be  increased  “ about  30  per 
cent,  on  the  original  price  of  the  boilers  so  as  to  secura  the  increased 
durability  due  to  nickel  steel  plates.” 

Mr.  David  II.  Browne,  in  a paper  read  before  the  American  Instituto 
of  Mining  Engineers,  stated  that  the  addition  of  3 per  cent  of  nickel 
to  steel  would  increase  the  price  $20  peí'  ton,  which  would  represen! 
half  the  price  of  the  older  statement  of  Mr.  Hiley,  say  rouglily,  £40 
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per  ton  for  the  steel  as  an  estímate,  allowing  a margin  for  con- 
tingencies.  Mr.  Yarrow’s  experimenta  indicated  that  nickel  steel 
could  be  worked  in  conjnnction  witli  ordinary  steel  in  a boiler,  and 
if  the  tubes  that  are  inost  subject  to  deterioratio n from  high 
temperatura,  i.e.,  those  near  the  fire,  were  alone  made  from  25  per 
cent,  nickel  steel,  it  seems  very  probable  that  itwould  pay  to  use  the 
material  to  this  extent,  considering  the  saving  in  labour  of  x*etubing 
and  the  advantage  of  having  the  vessels  containing  such  boilers  more 
often  in  a fit  State  to  go  to  sea.  The  further  consideration  of  the 
commercial  side  of  the  question  would,  liowever,  load  us  too  far 
afield.  As  Mr.  Yarrow  said  at  ÜSTewcastle,  “ Whether  it  is  worth  the 
inci'eased  priee  is  a question  for  those  who  buy  the  boilers  to  decide.” 

Putting  nickel  steel  on  one  side,  however,  it  would  be  a pit}7-  if 
we  had  to  abandon  steel  for  iron  as  a material  for  water-tube  boilers. 
Solid  drawn  steel  tubes  are  meclianically  such  beautiful  pieces  of 
work  that  it  would  be  sad  if  they  proved  chemically  deficient.  It 
is,  however,  well  known  that  mild  steel  is  more  subject  to  corrosión 
than  iron  ; and  so  much  is  this  the  case  that  many  shipbuilders  are 
putting  in  iron  decks,  and  are  using  iron  for  floors  ox-  double  bottoms 
wliere  there  is  much  heat  from  boilex's,  or  in  places  not  easily  acccssible 
for  painting. 

It  is  held  by  sume  that  if  Swedish  ix-oix  ox-  other  charcoal-smelted 
pig  were  ixsed  for  steel  makixig,  that  cox-x'osion  or  pitting  of  boiler 
tubes  wotxld  not  take  place,  or  at  any  rate  would  not  take  place  so 
readily.  The  foxxndation  for  this  statemexxt  does  not  appear  to  x-est  oxx 
a véry  sure  basis  of  obsei'ved  data.  "VVhat  is  much  needed  at  present 
is  a complete  inquiry  into  the  question  of  the  best  material  for  water- 
tube  boilers,  to  be  made  by  a conxmission  of  marine  engineex’s, 
xnetalluxgists,  and  chemists.  If  the  Institution  of  JSTaval  Architects, 
as  representing  marine  cngineering,  would  join  with  the  Iron  and 
Steel  Institute  and  oxxe  of  the  Chemical  societies  in  institxxting  a 
reseax-ch  coxnmittee  on  these  liixes  it  would  be  doing  excellent  service 
to  the  country  and  acting  stxlctly  within  the  scope  of  the  ox'igixxal 
scheme  of  the  Institution. 

It  is  ixot  only  in  the  pinholing  of  economiser  tubes  that  the 
Belleville  boiler  is  proving  defeetive.  Thex'e  has  been  corrosión  in 
other  parts  that  beax-s  a curioxxs  likeness  to  the  experience  of  years 
past  when  the  oíd  superlieatex's  were  in  use.  In  the  light  of  Mr. 
üewrance’s  teaehing  the  fact  points  to  defeetive  circulation  in  the 
Belleville  boilex’s  ; but  there  are  other  indications  in  the  same  direc- 
tion.  It  will  be  reineinbered  that  at  the  bottom  of  eaclx  elemexxt 
where  the  feed  exxtex'S  the  steaxn-generating  tubes,  therc  is  placed  a 
species  of  íxon-return  valve,  whiclx  is  intended  to  prevexxt  the  reversal 
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of  eirculation,  or  perhaps,  one  sliould  rather  say,  to  prevent  the 
sudden  generation  of  steam  in  the  lower  tubes  driving  the  entering 
feed  water  back  into  what  are  known  as  the  feed  collectors.  Nbw  it 
is  evident  that  when  the  free  passage  of  water  is  stopped  by  the 
closiug  of  the  check  val  ve,  eirculation,  in  the  bottom  tubes  at  any 
rate,  must  be  arrested.  The  fact  was,  of  course,  recognised  by  the 
Admiralty  engineers  as  soon  as  the  need  for  chcclc  valves  was  made 
known  to  them,  but  “ though  there  might  be  arrestation,”  they  were 
told,  “ yet  it  was  of  so  momentary  a nature  that  there  was  no  time 
for  damage  to  be  done.”  This  view,  which  was  entirely  reasonable, 
appeared  to  be  boi’ne  out  by  experiment,  but  more  extended  expe- 
rience  appears  to  show  that  this  system  of  steam  generation  does 
suffer  from  the  abscnce  of  the  most  essential  element  of  success  in 
all  steam  boilers,  vigorous  and  unimpeded  eirculation. 

Another  prominent  manner  in  which  this  is  made  apparent  is  in 
the  “ blistering,”  or  the  swelling  out  on  the  fire  side  of  the  feed 
collectors.  It  is  stated  that  this  effect  is  very  apparent  in  the  Diadem’s 
boilers,  and  that  those  of  other  ships  liave  suífered  in  the  same  way. 

A lacle  of  eirculation  would  produce  such  a result.  Remembering 
that  evaporation  does  not  take  place  smootlily  and  regularly  in  the 
pipes  of  water-tube  boilers,  especially  large  tube  boilers,  it  will  be 
easily  understood  that  in  the  lower  tubes  of  the  elements  of  a 
Uelleville  boiler  there  will  be,  at  times,  sudden  increases  of  evapora- 
tion. One  of  these  periods  of  auginented  steam  generation  may  be 
small  at  first,  but  sufficient  to  cióse  the  check  valve  and  stop  circula- 
tion.  Any  water  in  the  bottom  tube  tlien  loses  its  forward  motion 
and  is  therefore  turned  into  steam  with  great  rapidity.  If  the  circu- 
lation  were  not  stopped  this  would  not  matter,  because  the  steam  as 
formed  would  be  swept  upwards  by  the  following  current  of  water. 
When,  liowever,  the  eirculation  is  stopped  or  cliecked,  the  steam, 
when  formed,  has  to  lift  the  eolumn  of  water  that  is  above  it  in  the 
element  befoi’e  it,  the  steam,  can  escape  to  the  receiver.  The  lifting 
of  the  water  in  the  generating  tubes  or  elements  naturally  causes 
a back  pressure  which  closes  the  check  valve. 

In  the  Bellevillc  boiler  the  passage  for  water  and  steam,  i.c.,  the 
element  or  generating  tubes,  is  long  and  tortuous,  so  that  the  natural 
eirculation  once  cliecked  is  v.ery  diíficult  to  start  again.  The  check 
válve  has  therefore  a tendeney  to  rernain  closed  an  appreciable  space 
of  time  until,  in  fact,  a great  part  of  the  water  in  the  element  has 
been  driven  out  and  its  place  taken  by  steam.  Then  the  far  greater 
weight  of  water  in  the  downcomer  tubes  overcomes  the  smaller  weight 
of  steam  (with  a little  water)  in  the  generating  tubes  or  elements,  the 
check  valve  opens  and  the  eirculation  is  resumed.  In  the  meantime. 
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Iiowever,  the  tubes  have  becomc  fillcd  witb  supei'licated  steam,  and 
thus  the  deleterious  action  described  by  Mr.  Dewrance  takes  placo, 
evexx  if  the  boilex*  is  not  buril t and  strained  by  unequal  expansión  dxxe 
to  excessive  overheating.  Ifc  is  said  tbat  the  greater  amount  of 
“ make-uix  ” water  tbat  is  needed  with  Belleville  boilers  is  caused  by 
the  vai'iation  in  tenxperature  due  to  the  cirouxnstances  descx'ibed.  The 
tubes  of  the  boilex*  ax*e  scx*ewcd  into  tlxeir  junotion-boxes,  and  it  is 
supposed  tbat  leakage  takes  place  herc  when  the  temperatura  becoxnes 
excessive.  Naturally  the  water  escaping  woxxld  only  appear  as  steam, 
whicli  woxxld  pass  xxp  the  chimney,  its  px*esence  bcixig  uxixiotioed.  An 
analysis  of  flxxe  gases  woxxld  throw  light  on  this  question.  It  is 
stated  that  the  fresh  watex*  needed  for  making  xxp  waste  on  the  Iligh- 
flyer’s  tx*ial  was  sixty-foxxx*  tons  as  against  nine  tons  for  the  Minexwa. 

That  the  cix*culation  is  often  stox^ped  is  shown  by  the  fact  that 
the  check  valves  ax*e  rnuch  damaged  by  wear,  and  they  can  also  be 
lieax'd  in  operation.  The  “ blistex'ixig  ” of  the  feed  distributor  is  also 
evidence  in  the  same  direction.  It  may  be  objected  that  Mr.  Yarrovv’a 
exx^eviments*  show  that  when  cix'cxxlatioxx  is  once  started  in  a water 
tube  boilex*  it  is  difficult  to  x*evex*se  its  dix*ection.  That  is  trxxe  of 
boilers  with  small  diameter  txxbes,  which  ave  also  short  and  straight, 
as  they  wex*e  in  Mr.  Yarrow’s  exj>ex*imental  aj>X->ax*atus.  A compai'isoxx 
of  the  Yarrow  boilex*,  illustrated  on  p.  125  of  the  Naval  udnmial  fox* 
1896,  with  the  Belleville  boilex*,  illxistx*ated  on  p.  217  of  the  issue  of 
1 898,  will  at  once  show  on  lxow  different  a footing  the  two  stand  in 
regard  to  aixy  check  to  cix’cxxlatioxx.  In  one  case  the  watex*  has  to 
tx'avcl  uxiwai’d  tlirough  only  íxve  ox*  six  feet  of  straight  pipe,  wliilst 
in  the  otlier  there  may  be  90  or  100-ft.  run  of  J)ipe  to  tx*avex*se ; 
bxxt  what  is  of  more  conseqxxence,  the  directioxi  of  flow  is  revei’sed 
lbxu'teen  times  by  sudden  bends.  The  daxxger  to  economiser  tubes  of 
the  Belleville  boilex*  was  foreseen  by  the  Admii*alty  axxthorities,  and 
it  was  the  px*actice  at  first  to  coat  the  intei’ior  with  lime,  and  later  on 
to  galvanize  them  both  inside  and  outside. 

The  adoption  of  the  Belleville  boilers  for  the  fleet  was  almost  a 
necessity,  and  sxxbsequent  events  have  amply  wax*x*anted  the  dis- 
carding  of  the  oíd  retuixn  txxbe  boilex*,  for  there  is  xiot  a navy  in  which 
the  lattcx*  is  xxow  used  fox*  xxew  designs. 

At  the  time  the  change  was  made  the  Belleville  boilex*  was  the 
only  steam  genex*ator  of  which  there  existed  sea  expex'ience  with  big 
ships,  and  that  cxperience  was  of  a nature  to  show  its  superiority 
over  the  shell  boilex*  for  naval  work.  Since  that  time  the  Admiralty 

* Koforeneo  to  theso  experimenta  wns  mado  in  the  Kfavul  Annual  for  1896,  p.  128, 
and  a ful]  account  of  thcm,  with  illustrations  of  the  apparatus  used,  is  to  he  fouud  iu 
JEngineering,  vol.  nxi.,  p.  89. 
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engineering  dcpartmcnt  has  becn  gathering  knowledge,  both  by 
means  of  triáis  made  with  vessels  in  the  Boyal  ISTavy  and  from 
outside  sources.  The  result  has  been  tliat  other  types  of  water  tube 
boiler  have  been  shown  to  possess  advantages,  and  confidencc  in  them 
has  thus  been  gained  by  extended  use.  Opinión  has  tlius  grown  up 
that  the  Belleville  boiler,  in  spite  of  its  many  ingenious  devices  to 
overeóme  initial  defeets,  will  not  continué  to  hold  the  position  it  has 
occupied  in  the  past.  In  saying  this,  however,  it  is  but  fair  to  add  a 
tribute  of  admiration  of  the  French  engineers  for  the  boldness  and 
engineering  skill  they  have  shown  in  adapting  the  water  tube  system 
of  steam  generation  to  practical  uses ; in  fact,  they  carried  the  idea 
to  a suecessful  issue  after  we  liad  practically  abandoned  it.  So  far 
as  the  Belleville  Company  are  concerned  they  have  liad  tlieir  reward, 
but  it  would  be  liardly  crcditable  to  British  engineers  if  an  improve- 
ment  could  not  be  made  on  a water-tube  boiler  that  has  fourteen 
abrupt  turns  in  its  generating  element  and  needs  check  valves  to 
preven  t a re  versal  of  the  circulation. 

At  present  we  have  probably  in  the  Boyal  Navy,  built  and  build- 
ing,  not  very  far  sliort  of  a million  horse-power  in  Belleville  boilers. 
As  was  stated  by  Sir  John  .Durston  and  Mr.  Oram  in  tlieir  paper 
before  the  Institution  of  Civil  Engineers,  “ Careful  consideration  and 
experience  have  led  to  the  seleetion,  at  least  for  the  present,  of  the 
Belleville  type  of  large  tube  boiler  for  uso  in  the  larger  class  of 
warslxips.  For  such  sliips  the  question  of  durability  of  boilers  is  of 
primary  importance/’ 

Whetliei'  the  experience  gained  since  this  was  written  by  the  two 
chief  authorities  in  the  engineering  department  of  the  Admiralty 
leads  them  to  conclude  that  “ the  present  ” of  then  has  now  become  the 
past,  in  regard  to  the  exclusión  of  other  types  of  water  tube  boiler,  is 
a matter  upon  which  there  is  no  public  intimation  at  the  timo  of 
writing,  but  such  incidents  as  the  retubing  of  the  Diadem’s  boilers 
must  at  any  rate  cause  great  anxiety  to  tliose  wlio  have  the  decisión 
of  these  matters  in  tlieir  hands. 

O11  the  wliole,  it  would  seem  that  those  who  advócate  small  tube 
boilers  have  every  reason  to  loolt  forward  hopefully  to  the  future  in 
regard  to  tlieir  adoption  for  bigger  ships.  The  Yarrow  boilers  litted 
in  the  üutch  cruisers,  described  in  the  1896  issue  of  the  Naval 
A.nnual,  are,  I hear,  still  running  well,  and  indeed  the  government 
authorities  of  that  country  are  so  well  satisíied  with  the  result 
obtained  that  they  are  extending  the  use  of  small  tube  boilers  for 
bigger  ships. 

Perhaps  one  of  the  chief  things  that  has  checked  the  more 
extended  use  of  small  tube  boilers  for  large  vessels  has  been  tlieir 
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very  suocess  in  torpedo  craft.  When  70  or  80  I.H.P.  are  obtained 
per  ton  of  boiler — as  in  the  desti*oyers — a false  standard  is  raised 
for  more  serious  work,  and  the  tradition  of  snch  practico  is  apt  to 
sticlc.  However,  designers  are  overcoming  this  weakness,  as  will  be 
gathered  lrom  the  figures  before  given. 

It  is  also  being  récognised  that  it  is  desirable  to  get  economical 
x'esults  rather  by  good  combustión  than  by  multiplying  heating 
surface.  We  kuow  liow  fatal  the  crowding  in  of  tubes  proved  in  the 
case  of  the  cylindrical  Navy  boilers  ; and  though  there  is  no  fear  of 
analogous  diíliculties  with  water  tube  boilers,  yet  the  neglect  of 
adequate  space  for  combustión  can  never  lead  to  good  boiler  per- 
formance even  if  the  heating  surface  be  increased  to  any  exten t.  It 
is,  therefore,  better  to  leave  good  clear  room  above  the  fire  rather 
than  cumber  the  fiame-space  with  an  extensión  of  tubes.  It  is  in» 
this  matter  that  the  best  designed  of  the  small  tube  boilers  have  an» 
advan tage  over  the  Belleville  type  ; and  though  the  latter  has  a. 
mixer,  in  the  shape  of  air  jets  injected  at  pressure  above  the  fire,  the- 
devicc  can  only  be  described  as  one  of  those  ingenious  inventions; 
designed  to  overeóme  initial  defeets,  to  whicli  referen  ce  has  already 
been  made.  The  additional  complication  introduced  by  these 
devices  is  a £:>oint  that  has  to  be  considered. 

The  ease  with  which  a large  grate  area  is  secured  in  the  design  of 
water  tube  boilers  is  often  urged  as  an  advantage,  and  no  doubt  this 
is  true,  but  the  principie  may  easily  be  carried  too  far.  "With  very 
big  grates  the  fire  has  to  be  kept  thin,  and  to  maintain  a thin  fire  and 
yet  keep  all  the  grate  covered  requires  very  skilled  and  careful  stoking. 
It  is  hardly  ncccssary  to  point  out  how  soon  steam  generating 
capacity  and  fuel  economy  fall  off  when  there  are  lióles  in  the  fire 
letting  coid  air  througli  to  the  heating  surface.  The  prejudice  against 
forccd  draught  is  due  to  the  evll  resulta  that  followed  the  excessive. 
use  of  this  means  of  malcing  a little  boiler  do  the  duty  of  a big  one. 
But  reasonable  forced  di'aught  is  an  excellent  thing,  and  leads  to- 
economy.  Modérate  grate  area  and  modérate  fan  draught  are  conducive 
to  economy.  It  is  a mistake  to  suppose  slow  combustión  in  itself 
leads  to  a low  percentage  Qf  fucy  burnt  for  a given  evaporation  of 
water  in  the  boiler.  The  eddying  of  the  air  and  gases  caused  by 
lbrced  draught  malees  the  combustión  more  pcrfect,  if  only  sufficient 
spacc  be  provided  above  the  fire,  so  that  the  gases  can  be  burnt  before 
they  come  in  contact  with  the  heating  surface,  and  are  thus  cooled 
below  the  temperature  needed  for  their  combustión.  It  is  failure  in 
this  latter  respect  that  causes  the  long  column  of  fíame  one  sometimes 
sees  streaming  away  from  the  cliimney  tops  of  vessels  on  trial  trips, 
or  on  other  occasions  when  the  fires  are  being  urged.  Mr.  Yarrow 
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gave  a very  good  illustration  of  this  during  a boiler  discussion  at  a 
meeting  of  one  of  fche  technical  societies.  He  instanced  an  Argand 
burner  which,  with  the  cliimucy  removed,  gave  a long,  sluggish,  dark 
ñame,  with  a very  plentiful  deposit  of  carbón  on  any  coid  metallic 
substance  introduced  into  tbe  body  of  tbe  fíame.  Direcfcly  the  cliimney 
was  put  orí,  thus  causing  an  acceleration  of  the  draught,  the  fíame 
was  shor tened,  the  heat  was  greatly  increased,  and  there  was  no 
smoke  ; a knife  blade  placed  in  the  fíame  soon  became  red  hot  in 
place  of  being  covered  with  residual  carbón. 

Boilers  with  sluggish  or  uncertain  circulation  cannot  safely  have 
the  high  furnace  tempei*atures  which  tend  to  eoonorny,  both  of  weight 
in  the  boiler  as  well  as  in  the  eoal  burnt. 

For  this  reason  the  large  grate  area  tliat  can  be  placed  on  a given 
floor  area  is  an  advantage  to  the  Belleville  boiler,  with  its  com- 
paratively  slow  and  intermittent  circulation.  But  in  the  small-tube 
boilers,  with  thcir  vigorous  circulation,  the  grates  may  be  smaller, 
for  the  forced  draught  that  can  be  safely  and  conveniently  used 
with  this  type  of  generator  enables  more  coal  to  be  burnt  on  the 
smaller  grate  than  on  the  bigger  grate  of  the  Belleville  boiler,  with 
the  beneficial  result  of  a hotter  fire  and  more  perfect  combustión. 

One  of  the  most  memorable  events  in  connection  with  ISTaval 
engineering  of  last  year  was  of  a very  tragic  nature.  On  July  21 
the  destróyer  Bullfmch  was  on  trial  in  the  Solent,  and  when  running 
between  29  and  30  knots,  the  high-pressure  connecting-rod  of  the 
starboai’d  engine  parted  at  the  forlc  end,  and  the  cylinder  itself  was 
broken  for  two-thirds  of  its  circumference.  The  result  was  terrible. 
Steam  escaped  through  the  cracked  cylinder,  and  filled  the  engine- 
room,  and  eleven  men  were  killed.  The  ongineer  to  the  vessel, 
Mr.  W.  A.  Dathan,  R.N\,  escaped  by  dropping  on  his  hands  and  knees 
and  crawling  to  a ladder,  up  which  he  ultimately  climbed,  and  though 
he  was  so  overeóme  that  <lie  would  have  fallen  baclc  liad  he  not  been 
caught,  he  was  able  to  go  forward  and  report  the  accident  to  the 
lieutenant  in  command.  There  is  a lesson  in  this  that  is  wortli 
impressing.  Steam  is  lighter  than  air,  and  dry  air  is  a very  bad 
•conductor  of  heat.  Escaping  steam  will  thercfore  remain  in  the 
upper  part  of  an  engine-room,  and  that  section  may  be  at  an  exceed- 
ingly  high  teinperature,  whilst  the  lower  part  will  be  comparatively 
cool.  It  is  quite  probable  that  there  would  be  greater  safety  in  lying 
down  on  an  engine-room  floor  and  waiting  until  the  steam  cleared  off, 
rather  than  penetrating  to  an  upper  zone  by  climbing  a ladder.  That 
■of  course  does  not  apply  if  steam  were  escaping  in  a downward 
direction,  so  that  the  air  and  steam  became  well  mixed.  It  took 
only  two  minutes  in  the  Bullfinch  to  cióse  the  stop-valves  and  shut 
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off  steam,  a fact  clue  to  the  presence  of  mind  of  Mr.  Tyacke,  the 
cOntractor’s  engineer,  who  also  behavéd  admirably,  being  lpwered 
into  the  engine-i-oom,  wliieh  was  full  of  steam,  in  order  to  render 
what  assistance  he  could  to  the  injured  men. 

The  way  in  which  the  connecting-rod  gave  way  and  the  cause 
that  led  up  to  it  are  the  points  of  intei’est  to  the  engineer.  The  roda 
were  of  steel  made  by  Messrs.  Cammell  and  Co.,  the  design  being 
that  of  the  contractors,  Earle’s  Shipbuilding  Compauy,  and  approved 
by  the  Admiralty.  Now  there  are  two  general  ways  of  forming  the 
little  ends  of  marine  connecting-rods  : one  is  by  having  a long  fork 
or  jaws,  and  fitting  the  gudgeon-pin  into  it  so  that  the  pin  moves  with 
the  fork ; the  other  is  to  fít  the  jaws  of  the  connecting-rod  with 
brasses,  the  pin  being  in  one  with  the  piston-rod.  The  Bullfinch  liad 
the  short-jawed  connecting-rod  with  brasses.  The  rod  was  3£  inches 
outside  diameter  and  liad  a 2-inch  lióle  bored  through  the  centre, 
thus  forming  it  into  a tube.  The  rod  gave  way  by  a vertical  split 
developing  in  the  rod  just  below  the  fork.  This  proceeded  a little 
distance  and  then  the  rod  parted,  with  the  disas trous  resulte  stated. 
The  designers  of  the  engines  attributed  tlie  mishap  to  tlie  material, 
whilst  the  steel  makers  were  of  opinión  that  the  design  of  the  rod 
was  at  fault.  The  Admiralty  authorities  were  inelined  to  think  that 
design  and  material  should  share  the  blame  between  tliem,  asplitting 
of  the  difference  which  perliaps  met  the  justice  of  the  case.  Tt  was 
calculated  that  the  metal  would  not  be  stressed  to  as  much  as 
7000  lbs.  to  the  square  incli,  whereas  the  mínimum  test  was  30  tons 
and  the  máximum  test  35  tons,  which,  it  is  presumed,  the  test  pieces 
forged  on  the  í’ods,  in  accordance  with  Admiralty  requireii xents, 
witlistood.  It  is,  liowever,  extremely  diJíicult  to  estímate  what  the 
máximum  stress  on  the  rod  might  be.  Of  course  it  would  be  easy 
if  the  problem  could  be  solved  statically  ; that  would  simply  need 
multiplying  the  number  of  square  inclies  of  section  in  the  pistón 
into  the  máximum  steam -pressure  in  lbs.  per  square  inch  and  adding  a 
factor  of  safety.  The  number  of  revolutions  at  which  the  cngine  was 
running  at  the  time  was  about  392  per  minute,  so  that  the  direction 
of  stress  was  clianged  about  13  times  a second.  It  is  hardly  necessary 
to  State  that  a quickly  clianging  stress  is  far  more  trying  to  material 
than  one  of  equal  intensity  that  is  constant.  It  was  not,  liowever, 
the  tensión  and  compression  in  lino  with  the  axis  of  the  rod  that 
caused  the  initial  rupture,  as  the  rod  was  split  or  cracked  at  first  in 
the  direction  of  its  length,  and  only  gave  way  transversely  as  a 
secondary  result-.  The  origin  of  the  mishap  has  not  yet  been 
cleared  up.  In  defence  of  the  design,  it  may  be  said  that  the 
arrangement  has  been  largely  used  for  marine  work,  and  so  far  as  I 
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am  aware  lias  never  led  to  such  resulfcis  before.  On  the  other 
hand,  every  care  seems  to  ha  ve  been  taken  in  selecting  and  x>re- 
paring  the  Steel.  The  analysis  was  good,  and  a great  part  of 
the  ingot  from  which  it  was  made,  about  one  half,  was  rejected. 
Moreover,  the  rod  was  not  again  heatcd  after  being  annealed.  There 
was  a disxiosition  in  soine  quarters  to  blame  the  design  because  a 
greater  cross  section  was  not  allowed,  it  being  considei'ed  that  a saving 
in  weight  of  25  lbs. — that  due  to  boring  the  rod — was  a very  srnall 
gain  not  worth  sj)eakmg  of,  in  fact.  No  doubt  tliis  would  be  truc 
were  it  a stationary  part,  say  an  engine  j-hllar,  under  consideration, 
but  a connecting-rod  is  a moving  part,  and  wlien  it  moves  so  rapidly, 
as  in  the  case  of  a destroyer’s  engine,  the  inertia  strains  become  of 
enormous  imx>ortance,  so  that  the  addition  of  metal  may  become 
under  some  circumstances,  a positive  source  of  weakness. 

The  accident  opens  up  a wide  field  for  sxieculation  and  study 
which  would  talce  up  too  much  space  to  deal  with  adequately  here. 
The  closeness  to  which  jjractice  was  axqoroaching  the  limit  of  safety 
in  these  remarkable  vessels  of  excessive  speed  was  a revelation 
to  engineers,  and  probably  many  considered  tliemselves  fortúnate 
in  gaining  the  experience  this  accident  afforded  witliout  its 
-terrible  consequences  being  brought  more  closely  homo  to  them. 
ISTo  doubt  in  future  connecting-rod  ends  for  this  class  of  work  will 
tbe  made  rather  of  a V shape  tliau  of  a U forni,  and  the  gudgeon- 
/p in  will  be  fixed  in  the  jaws  of  the  rod  and  riveted  in  firmly  so  as  to 
support  the  two  arms  of  the  forlc.  It  has  been  suggested  that  a rcturn 
«hould  be  made  to  iron  rods  in  j)lace  of  steel,  but  this  axqiears  quite 
a retrograde  movement.  It  is  also  desirable  to  liave  two  bolts  for 
holding  brasses  in  jilace  of  four,  as  it  is  easier  in  this  way  to  malee 
sure  of  eaeli  bearing  its  x>roxoer  burden. 

In  the  last  issue  of  the  Naval  A.nnv.al  some  attention  was  drawn 
to  the  large  aniount  of  steam  consumed  by  auxiliary  machinery.  It 
was  suggested,  or  rather  the  suggestion  was  repeated,  that  a central 
electrical  generating  station  on  board  ship  to  supvply  power  to  auxiliary 
machinery  would  be  a remedy  for  the  evil.  In  the  last  Annual  Beport 
of  the  Chief  of  the  Bureau  of  Steam  Engineering  for  the  United  States 
Uavy  the  subject  is  treated  at  some  length.  As  the  conclusions 
arrived  at  are  the  result  of  a long  x>eriód  of  experiment  and  observa- 
tion  by  very  competent  authorities,  tliey  may  be  quoted  with 
advantage  somewhat  fully.  It  may  be  said,  to  begin  with,  that  Bear 
Admiral  Melville  and  his  colleagues  liave  determined  that  “ after 
carefully  investigating  the  adax^tability  of  electric  motors  to  the 
driving  of  the  numerous  auxiliary  engines  on  board  sliip  . . . they 
conclude  that  the  electric  diáve  of  the  auxiliarles  would  not,  under 
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existing  conditions,  be  so  satisfactoiy  and  economical  on  tbe  wlxole 
as  tlie  steam  di’ive.” 

Tlxe  advantages  claimed  for  electi'ic  motors  over  small  steam 
engines  are  stated  in  the  í'eport  to  be  “ greater  ease  of  opei'ation, 
avoidance  of  lieat  and  ínuclx  greater  economy.”  Against  these 
advantages,  tlxe  report  places  the  drawbacks  of  “ aiuch  greater  weiglit 
of  the  necessai'y  electiúc  outfit,  the  greater  delicacy  of  the  type  of 
electric  motors  ordinarily  used,  the  lack  of  ready  adaptability  to 
vaiúous  conditions  of  Service,  a genex’al  denial  of  claims  for  econoxny 
as  ordinarily  presen ted,  and  the  inci’ease  in  the  amoxint  of  space 
below  tlxe  protective  deck  for  the  irxstallation  of  the  necessary 
dyxiamo  í'ooms,  tliis  sjxace  being  neeessarily  taken  from  coal 
bunkers.” 

It  is  further  pointed  out  that  " the  use  of  an  electric  motor 
involves  a total  weight  for  the  motive  x50'w'Gr  at  least  tlxree  times 
that  of  the  motor  itself,  because  there  is  always  the  generator  and 
its  driving  engine,  besides  the  motors  supplied  by  tliem  ; or,  “ in 
otlier  wox'ds  the  electric  diúve  of  an  auxiliai'y  will  weigh  at  least 
tlxree  times  as  inuch  as  a steam  drive,  assuming  tlic  motor  to  weigh 
no  more  tliaxx  the  engine  it  displaces,  altliough  usually  it  does  weigh 
more.”  The  Engineer-in-Chief  of  the  United  States  Navy  is  further 
of  opinión  that  greater  econoxny  caix  be  reaclxed  by  using  comxxound 
engines  for  auxiliaries,  by  utilisixxg  tlxe  exhaxxst  steam  for  heating  the 
fresli  water  ixi  the  boilcrs,  or  by  conductixig  the  exhaust  steam  into 
the  receivers  of  the  main  exxgines. 

In  cases  wlxere  the  auxiliary  engines  are  in  tlxe  engine  or  boiler 
roonxs,  it  would  be  easy  to  disxxose  of  the  exhaust  steam  in  the  way 
mentioned  ; but  wliexi  the  engines  have  to  be  x>laced  some  distance 
away,  as  tlxey  have  in  certain  cases  on  war  vessels,  the  diffxeulty 
of  dealing  with  exhaxxst  steam  is  great.  Admiral  Melville  speaks  of 
■**  tlxe  absxxx'dit-y  of  an  electi'ic  dxáve  of  axxxiliarv  machinei'y  on  board 
ahip  situated  closer  to  the  main  engixics  tlxan  the  engines  di'iving  the 
dynaxxxos.”  It  may  be  absuxd,  or,  under  certain  circumstances,  it  may 
ixot,  for  electric  cxxx-rent  is  so  xnuclx  xxxore  conveniently  transmitted 
tlxan  steam  that  it  might  easily  jiny  bettex*  to  talce  electi'ic  current 
300  feet  bctween  the  generating  station  and  the  electi'ic  nxotoi’ 
ratlxer  tlxan  have  a steam  xxxotor  and  carx-y  the  live  steaxxx  100  feet 
from  the  boilex's  to  the  xxxotoi’,  axxd  the  exhaust  steam  baclc  through 
the  same  distaxxce.  It  is  this  facility  of  conveying  power — the  light, 
flexible,  and  easily  handled  wix-e,  comx^ai'ed  with  the  rigid  steam  pipes — 
the  absence  of  lxeat,  and  the  facility  with  wlxiclx  electx-ic  íxiotors  can 
be  started — witlxoxxt  lxaving  to  warm  xxxx  engiixes — that  constitutes 
tlieir  chai’m  foi*  outlying  xjositions  on  boai'd  ship.  To  use  tliem  fox* 
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continuously  running  auxiliaries  in  the  machinery  compartments  is, 
of  course,  quite  a different  raatter. 

The  capstan  and  steering  engines  are  not  under  tlie  charge  of  the 
Bureau  of  Steam  Engineeiving,  o ver  wliich  Admiral  Melville  presides, 
and  he  points  out  that  as  these  are  placed  aome  distance  from  the 
boilers,  we  should  naturally  expect  to  find  them  electrically  driven. 
There  are,  liowever,  special  diíficulties  in  the  way  of  using  electricity 
for  steering  gear  motors,  but  even  these  have  apparently  been  over- 
eóme, as  a system  of  electric-  steering  has  been  introduced  in  the 
Germán  Navy.  One  of  the  most  advantageous  positions  for  electric 
power  is  in  working  ammunition  hoists.  I have  known  small 
compartments  in  war  vessels  all  but  unbearable  from  the  heat  given 
off  by  a steam  engine  working  an  ammunition  lioist,  whilst  the  long 
steam  pipes  leading  to  it  have  been  reservoirs  for  condensed  steam,  the 
resultant  water  having  to  be  got  rid  of,  and  the  pipes  heated  up  before 
the  mechanism  could  be  put  in  raotion.  In  regard  to  eduction  pipes 
of  course  it  is  always  possible  to  let  the  exliaust  steam  escape  into 
the  atmosphere,  and  thus  avoid  long  leads  of  big  pipes  to  the  con- 
densers,  but  this  is  a thing  that  we  cannot  afford  to  do  in  the  present 
day  of  highly  pressed  boilers,  wlien  salt  water  malce-up  is  taboo. 
And  here  it  may  be  worth  considering  liow  far  the  large  quantity  of 
make-up  water  needed  may  be  largely  due  to  the  escape  from 
numberless  steam  auxiliaries  and  their  connections. 

Admiral  Melville,  however,  not  only  puts  before  us  his  views 
generally,  but,  like  the  good  engineer  that  he  is,  gives  us  concrete 
facts.  “ In  the  battlcsliip  Alabama/’  he  says,  “ the  space  requircd 
for  electric  motors,  where  used,  is  approximately  the  same  as  that 
needed  for  steam  engines  to  do  the  same  work.  The  space  requirecl 
for  the  wiring,  etc.,  is  less  than  that  necessary  for  steam  piping,  liad 
that  been  used.”  The  figures  quoted  are  as  follows  : For  generating 

sets  thei'e  are  needed  10,140  cubic  feet  for  a total  of  256  kilowatts. 
“ If  all  the  machinery  were  operated  by  electricity,  and  if  the  space 
required  by  the  electric  generators  were  increased  in  the  ratio  of  the 
increase  of  necessary  capacity  in  the  generating  room,  the  space  that 
would  be  required  in  the  generating  rooms  would  be  50,700  cubic 
feet  for  a capacity  of  3,280  kilowatts.”  It  will  be  noticed  that 
the  Admiral  simply  States  an  hypothesis.  “ Tf  all  the  machinery,” 
and  “ if  the  sjiace  required,”  he  says.  But  how  far  do  these  “ iís  ” 
apply  to  actual  practice  ? In  the  Alabama  the  actual  space  needed  for 
generating  sets  is  about  39*6  cubic  feet  per  lcilowatt,  and  working 
this  out  by  the  light  of  simple  arithmetic  we  find  the  answer  to  be, 
as  above,  50,700  cubic  feet  for  the  1,280  kilowatts  needed  for  all  the 
auxiliary  machinery.  But  this  supposcs  not  only  the  power  but  the 
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number  of  generating  sets  to  increase  witli  the  increase  in  motors. 
It  is  as  though  we  ealculated  the  space  needed  for  tlie  machinery  of  an 
ocean  liner  by  cubing  the  engine  rooms,  say,  of  a number  of  steam 
yachts> 

Of  course,  this  is  not  what  Admiral  Melville  means,  and  no  doubt 
he  intends  his  figures  as  to  weights  to  be  subject  to  a discount. 
Still  speaking  of  the  Alabaina,  he  says,  tliat  “ cousequent  upon  the 
extensión  of  the  use  of  electricity,  would  be  an  in  crease  in  the  total 
weigkt  of  machinery  equal  to  from  150  to  250  tons  as  a mínimum.” 
This  increase  in  weight  would  be  as  much  as  the  gain  following  the 
use  of  water  tube  boilers.  The  engineer-in-chief  also  tells  us  that 
“ the  increásed  space  occupied  by  the  larger  generating  rooms  would 
accommodate  900  tons  of  coal.or  3,600  horse-power  could  be  added  to 
the  power  of  the  propelling  engines,  giving  the  sliip  in  the  first 
instan  ce  45  per  cent,  greater  coal  enduran  ce,  or  in  the  second  instan  ce 
1 • 5 knots  incrcased  speed.” 

Another  American  engineer  talces  a somewhat  oppDosite  view. 
Mr.  S.  llana  Greene,  in  a paper  read  before  the  American  Institute 
of  Electrical  Engineers,  States  that  a modern  first-class  battleship 
needs  about  2000  I.IT.P.  to  drive  its  auxiliaries,  and  a first-class 
cruiser  about  1200  I.IT.P.  for  the  same  purpose.  As  all  are  not  in 
use  at  the  same  time,  the  total  power  required  is  put  at  1000  and 
600  horse-power  respectively.  In  regard  to  the  latter  consideration, 
Admiral  Melville  is  of  another  opinión,  and  his  word  on  such  a 
question  must  certainly  carry  greater  weight.  ITe  says  : — “ Our 
Naval  machinery  has  to  be  designed  so  that  in  time  of  action  every- 
thing  can  be  ready  for  use  ; and,  as  a mattcr  of  fact,  a very  little 
study  of  the  question  will  show  it  not  only  may,  but  alinost  certainly 
would  liappen  that  every  auxiliary  on  the  ship,  except  the  caps  tan 
engine  and  some  of  the  bóat  winches,  would  be  used  simultaneously.” 
Admiral  Melville’s  statement  malees  it  necessary  to  apply  corrections 
to  Mr.  Greene’s  figures,  wliich,  ne'vertheless,  are  of  considerable 
interest.  He  refers  to  the  triáis  made  by  Mr.  White,  a past 
assistant  engineer  of  the  United  States  Nav}7-,  by  whicli  it  was  found 
that  the  weight  of  steam  used  by  the  main  engines  of  the  Minneapolis 
was  33,620  lbs.,  and  by  the  auxiliarles  10,416  lbs.  per  liour  (see 
Journal  of  American  Society  of  Naval  Engineers,  for  February  1898). 
This  was  at  the  rate  of  20*83  lbs.  of  steam  per  I.IT.P.  per  hour  for 
tlic  main  engines,  and  an  average  of  119  lbs.  per  I.H.P.  per  hour  for 
the  auxiliaries;  the  lowest  figure  being  55*06  lbs.,  and  the  liighest 
318*68  lbs.  per  hour. 

Supposing  electric  transmission  to  be  substituted,  Mr.  Greene 
assumes  “ an  efficieney  of  82  per  cent,  for  engine  and  generators,  and 
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an  average  line  and  motor  efficiency  of  80  per  cent.  ; giving  a total 
efficicncy  of  the  system  of  65*6  per  cent.  Tn  other  words,  to  develop 
1000  horse-power  at  the  motors  would  require  1500  I.H.P.  at  the 
engines,  or  about  900  kilowatts  generator  capacity.”  Seven  sets  of 
150  kilowatts  would  be  needed,  one  being  in  reserve.  With  the 
efficiency  stated,  allowing  30  lbs.  of  steam  per  effective  horse-power 
at  tlie  motors  (20  lbs.  at  the  engine),  and  25  per  cent,  margin  for 
losses  due  to  leakage,  iriction  of  gears,  &c.,  lea  ves  37  • 5 lbs.  of  steam 
per  horse-power  per  hour,  as  against  119  lbs.  as  show n by  Mr.  Wliite’s 
triáis  on  the  Minneapolis.  Reduciug  the  figures  to  a coal  standard, 
Mr.  Greene  estimatcs  the  steam  auxiliaries  of  the  ship  would  account 
for  84  tons  of  coal  per  24  hours ; whilst  if  they  had  been  electrically 
driven  the  consumption  would  have  been  26*5  tons  a day.  The 
saving  would  therefore  be,  on  these  figures,  57*5  tons  of  coal 
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On  the  question  of  weight,  Mr.  Greene  has  also  something  to  say. 
The  present  weight  of  steam  auxiliaries  of  a first-class  battlesliip  is 
assumed  at  100  tons.  The  weight  of  the  seven  150  kilo  watt  sets 
♦would  be  175  tons.  The  electric  auxiliaries  would  wcigh  about  the 
same  as  steam  motors,  and  this  would  give  a total  of  275  tons  for 
electric  machinery  as  against  100  tons  for  steam.  Allowing  for  a 
serving-in  wire  as  against  steam-pipes,  the  author  as  sumes  electric 
driving  would  necessitate  a weight  of  from  two-and-a-half  to  three 
times  that  of  steam  motors.  Against  that  he  claims  a saving  of  from 
10  to  20  per  cent,  in  coal  for  a given  steaming  radius,  which  would 
amount  to  between  200  and  400  tons.  The  spacc  that  would  be 
needed  for  this  coal  if  combined  with  the  existing  dynamo  room 
would  be  more  than  sufficient  for  the  electric  power  station.  The 
first  cost  of  the  electric  station  would  certainly  be  greater  tlian  that 
needed  for  steam  diúven  auxiliaries. 

It  will  be  seen  that  Admiral  Melville,  as  representing  the  naval 
engineer,  and  Mr.  Greene  representing  the  electrical  engineer,  arrive 
at  different  conclusions,  although  agreeing  in  some  respeets.  The 
chief  point  on  which  they  split  is  that  of  fuel  economy.  The  admiral 
objeets  very  emphatically  to  the  x^^cticc  of  crediting  the  electric 
method  with  an  economy  claimed  on  data  which  give  the  highest 
figure  for  the  efficicncy  of  the  geuerators  and  motors  and  also  the 
most  economical  steam  engine,  and  comparing  these  resulté  with  the 
uneconomical  form  of  steam  cylinders,  which,  for  very  good  reasons, 
have  until  recently  ordinarily  been  used  with  the  steam-di'iven 
auxiliaries.  If  the  American  engineering  bureau  have  removed  the 
“ very  good  reasons/'  and  have  inade  the  motive  part  of  steam-driven 
auxiliaries  more  economical — which  I believe  to  be  a fact — by  so 
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much  must  the  balance  claimed  in  favour  of  electricity  be  decreased. 
The  efficiencies  assumed  by  Mr.  Greene  are  not  extravagant,  but  oven 
they  may  not  always  be  reacbed  on  a ship’s  installation  ; that  is  a point 
on  whieb  further  experimental  data  obtained  under  eonditions  of 
actual  work  would  be  of  valué.  Admiral  Melville  points  ont  that 
auxiliarles  on  board  ship  work  at  a widé  range  of  power  and  speed, 
so  that  the  motors  are  not  likely  to  be  always  at  their  best.  On  tbe 
otlier  liand,  something  rnight  be  done  by  raising  the  tensión  of  the 
current  for  power  purposes  above  that  usual  on  board  ship  for 
lighting. 

At  present  it  would  seern  that  the  most  one  can  say  is  that 
auxiliarles  on  warships  have  been  too  niucli  neglected.  They  llave 
increased  in  number  and  importance  by  successive  steps,  and  it  has 
hardly  been  realised  until  recently  wliat  a very  large  demand  they 
malee  on  the  bunkers.  liach  auxiliary  engine  is  not  a big  thing  in 
itself  and  the  designara  (contractors)  have  generally  been  cai*eful  to 
produce  something  that  will  occupy  little  space  and  do  its  work 
without  chance  of  breakdown,  and  they  have  thought  little  of  the 
coal  that  would  be  burnt  but  never  charged  against  them.  This 
is  notoriously  the  case  with  some  steam  puin ps  often  seen  afloat. 
From.  this  we  may  argüe  that  now  attention  has  been  called  to  the 
subject,  and  the  magnitude  of  the  question  has  been  realised,  a good 
deal  will  be  done  to  bring  about  improved  economy  in  the  steam 
auxiliarles,  so  ther’é  will  be  less  need  for  alteration.  On  the  other 
liand,  electricity  for  conveyance  of  power  is  a new  branch  of  applied 
Science,  and  one  which.  must  almost  necessarily  malee  great  advances 
within  the  next  few  years.  For  purposes  ashore,  closely  analogous 
to  the  driving  of  auxiliarles  in  ships,  it  is  being  more  and  more 
applied  every  day.  Perhaps  it  is  safest  to  say  up  to  now  that  within 
the  machinery  bulkheads  steam  is  the  better  agent,  but  that  the 
undoubted  advantages  offered  by  electricity  make  it  preferable  for 
outlying  positions  where  habitability  and  personal  comfort  have  to 
be  considered. 

There  is  one  thing,  however,  upon  which  both  Admiral  Melville 
and  Mr.  Greene  are  agreed,  and  from  which  I think  few  engineers  will 
dissent.  The  chief  engineer’s  report  says  : — 

“ The  opeiation  of  c-lectricnl  machinery  is  purely  mechnnical.  That  this  may  be 
done  efíiciently  requires  good  mechanieal  ability  at  the  generating  engines.  Electric 
diiliculties  nnd  casual  tica  are  almost  always  questions  of  meohauical  engineering.  I 
know  that  i t would  conduce  to  the  effioiency  of  the  Service,  to  the  feasibility  of  a more 
extended  use  of  electricity,  and  to  an  iucroase  in  the  lifo  of  electrical  apicara  tus,  if  the 
electric  generating  plaut  were  placed  in  oh  urge  of  this  bureuu.  1 thereíbre  recommend 
that  this  chango  be  autliorizcd.  1 desire  to  cali  attention  to  tbe  fact  that  it  is 
almost  the  universal  commercial  practico  to  placo  electric  generating  pluntu  in  the 
cliarge  of  mechanical  engineers. ^ 
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The  words  of  the  United  States  Engineer-in-Chief  are  of  ecjual 
forcé  in  their  application  to  this  country.  In  the  early  days  of 
electric  development  there  was  nothing  checked  progress  so  much 
as  the  thorouglily  bad  meclianical  engineering  put  into  the  designs 
by  those  who  controlled  the  business.  Though  not  engineers  they 
were  electricians,  and  therefore  had  some  right  to  the  position  they 
occupied  ; but  to  put  electrioal  engineering  into  the  hands  of  those, 
neither  electricians  ñor  engineers,  seenis  at  least  anomalous.  As  Mr. 
G-recne  says,  “ The  pi'oblem  is  purely  an  engineering  one.” 

The  United  States  battleshijjs  Ivearsarge  and  Iventu clcy  represent 
the  most  recent  complete  practice  in  the  application  of  electricity 
for  power  purposes.  A very  full  descriptive  paper  of  these 
installations  was  read  by  Mr.  J.  J.  Wbodward,  U.S.1ST.,  before  the 
American  Society  of  Naval  Architects  and  Marine  Engineers  at  the 
jSTew  York  meeting  of  last  year.  The  details  are  too  voluminous  to 
give  here,  but  Englisli  readers  will  find  them  fully  set  forth  in  a 
reprint  of  the  paper  which  appeared  in  Engineering , commencing 
•Januai'y  oth,  1900.  Electricity  is  used  in  these  ships  for  lighting, 
rotating  the  turrets,  elevating,  loading  and  handling  aminunition  for 
13-in.  and  8-in.  guns,  for  operating  hoists,  deck  winclies,  boat  cranes, 
ventilating  fans,  and  for  steering. 

The  triáis  of  the  past  year  have  not  brought  forward  any  points  of 
novelty.  It  was  expected  that  the  ofíicial  triáis  of  II.M.S.  Viper,  the 
destróyer  built  on  the  Tyne,  and  propelled  by  Parsons’  steam.  turbine, 
would  have  been  completed  at  a much  earlier  period,  but  up  to  the 
time  of  writing  they  have  been  put  olí"  on  account  of  the  weather 
beiug  too  stormy  wlienever  a day  was  ñxed  for  the  purpose.  In 
this  respect  Mr.  Parsons  has  had  continuous  bad  luck.  A certain 
number  of  preliminary  runs  have  been  made,  and  wonderfully  high 
speeds  have  been  attaihed,  but  it  is  prcferablc  to  wait  more  definito 
information  befoi'e  discussing  the  properties  of  this  most  novel  and 
interestiug  vessel.  We  are  able  to  give,  however,  an  illustration  of 
the  Viper,  for  which  we  aré  indebted  to  Engineering.  This  has  been 
repi'oduced  from  a photngraph  taken  when  the  Viper  was  steaming 
35^  knots,  altliough  under  what  conditions  is  not  stated.  The  vessel 
is  210  ft.  long,  21  ft.  wide,  and  12  ft.  9 in.  deep,  her  displacement 
being  350  tons.  The  horse-power  at  the  speed  stated  is  given  at 
about  11,000  indicated.  The  revolutions  are  about  1200  per  minute. 
There  are  four  shafts,  eacli  liaving  two  propellers,  or  eight  in  all. 
Engineering  gives  the  weights  as  follows  : — 

tons  cwt.  qrs. 

Boiler  Boom  wei^lits,  with  water 100  15  0 

Engine  Boom  weiglita,  witli  auxiliary  gcai  aml  water  in  coudeusers  . 52  6 1 

Propellerd,  ahafting,  & c. 7 1*1  2 


Total  . 


160  15  3 
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The  boilers  are  of  the  Yarrow  type. 

The  illustration  on  ¡3 age  157,  also  taken  from  Engineering , gives 
a view  of  the  propelling  engines  and  steam  turbines.* 

During  the  year  the  triáis  of  a series  of  six  destroyers  built  by 
Messrs.  Yarrow  and  Co.  for  the  .Japanese  Government  llave  been 
completed.  These  vessels  are  interesting  because  tliey  represent  a 
squadron  of  the  fas  test  vessels  yet  built. 

Particulars  of  the  official  triáis  made,  under  Admiralty  conditions, 
will  be  found  in  the  chapter  on  Foroign  Navies,  p.  53.  The  low  air 
pressure,  especially  with  the  later  boats,  is  a notable  feature.  On  the 
Hiji’s  three-hours’  run  the  coal  consumption  was  only  1*98  Ib.  per 
I.H.P.  per  hour. 

Another  series  of  triáis  that  have  attracted  some  attention  are 
tliose  carried  oxit  with  H.M.  crxxisers  Minei'va  and  Higliflyex*.  The 
former  is  fitted  with  ordinary  return  tube  boilers,  and  the  latter  with 
Belleville  boilers.  Only  very  scanty  details  have  been  made  public 
at  present.  According  to  a statement  made  in  the  Houseof  Commons 
the  triáis  wex*e  carx'ied  out  in  a satis  factory  manner.  The  coal  con- 
sumption is  given.in  terms  of  the  power  developed,  always  an  unsatis- 
factory  measure — although  in  this  case  the  best  that  could  be 
expected — and  thouglx  the  Highflyer  made  half  a knot  gx*eater 
speed  than  the  Minerva  in  the  thirty  hours’  highest  spei&d  tx-ial, 
developing  400  liorse-power  more  thaxx  the  sister  sliip,  the  Minerva 
burnt  less  coal  per  I.H.P.,  the  figures  being  for  engines  only, 
1*97  Ib.  per  I.H.P.  per  hour  for  the  Minerva,  and  2*1  Ib.  fox*  the 
Highflyer.  Oxx  a sixty  liours’  run  at  17  knots  the  Minerva’s  coal 
consumption  was  1 * 95  Ib.  per  I.H.P.  per  hour,  and  the  Highflyer’ s 
2*07  Ib.  per  I.H.P.  per  hour.  These  figures  were  for  engines  only. 

G.  B.  Dunell. 

* The  triáis  at  length  took  place  on  May  4th,  1900,  and  the  following  is  from  the 
Times  : — “Kejeuting  the  first  runs  and  taking  the  following  six,  it  was  found  that  the 
speed  was  jusl  un  34 J knots.  The  best  pair  of  runs  gave  34*07  knots.  Tlio  boat  liad 
been  in  tlie  water  some  time  walting  for  lier  triáis  and  with  a 4 scribbed  9 bottom  would 
undoubtedly  have  done  better.  The  wind  and  rougli  water  were  also  again^t  higli 
speed.  The  mean  revolutions  on  the  mile  were  about  1050,  and  the  steam  pressure 
ranged  from  TG5  Ib.  to  175  Ib.  Unfortunately  the  relief  valves  were  set  rather  light 
and  a great  quantity  of  steam  escaped  when  the  pressure  was  allowed  to  run  up.  The 
contract  load  was  *10  tons,  but  G0  tons  were  carried.  The  displacement  at  trial  draught 
was  370  tona.” — Ed. 
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CHAPTER  VII. 

Thf,  Recent  Dtscussion  on  Naval  Training. 

In  the  autumn  of  1899  it  was  announced  that  tlie  so-called  “ mastecl  ” 
ships  composing  the  Training  Squadron  were  to  he  paid  off,  and  tliat 
cruisers  of  ordinary  type  were  to  be  put  in  commission  to  take  their 
place.  It  was  suggested  that  the  iinmediate  reason  of  tliis  change 
was  the  necessity  of  increasing  the  ryimber'  of  effective  fighting 
cruisers  in  commission.  The  crews  of  the  Training  Squadron 
amounted  in  the  aggregate  to  about  1,400  ofíicers  and  men  of  all 
branches  of  the  Service — bluejackets,  stokers,  ai'tificers,  marines, 
domestics,  etc.  The  total  number  of  ofíicers  and  men  of  all  branches 
and  boys  under  training  voted  by  Parliament  for  the  year 
1899—1900  was  110,640.  At  first  it  would  appear  that  a pro- 
portionately  small  variation,  slightly  exceeding  1 per  cent.,  in  the 
numbers  which  Parliament  had  sanctioned,  viz.,  109,240  instead  of 
110,640 — a variation  which  would  liave  followed  as  a inatter  of 
course  had  any  member  suceessfully  moved  to  reduce  the  total  by  an 
amount  equal  to  the  crews  of  the  Training  Squadron — would  have 
rcndercd  it  impossible  to  commission  four  additional  cruisers,  none 
being  of  the  largest  class.  The  emergeney  was  undoubted.  The 
country  found  itself  involved  in  a diffícult  war,  carried  on  at  a great 
distance  from  the  United  Kingdom,  which  necessitated  the  sea- 
transport  of  a large  body  of  troops,  and,  if  not  actual  pati’olling  by, 
at  any  rate  the  keeping  in  immediate  readiness  of,  additional 
cruisers.  It.  looked  as  if  the  ofíicers  and  men  to  man  them  could  be 
found  in  only  one  way,  viz.,  by,  taking  those  who  were  being  trained 
in  sea-going  ships  and,  as  the  phrase  goes,  “ in  bluc  water.”  A 
refcrcnce,  howevcr,  to  the  circumstances  of  the  recent  mobilisation 
of  1899  would  have  dispelled  this  appreliension.  On  that  occasion 
enough  ofíicers  and  men  were  “ mobilised,”  i.e.,  withdrawn  from 
half-pay  and  from  harbour  and  shore  Service,  to  man  4 first-class  and 
26  second-class  boná  ftde  sea-going  cruisers ; and  the  Training 
Squadron  was  left  untouched.  It  was,  therefore,  certain  that  the 
crews  of  the  substituted  cruisers  could  have  been  found,  several  times 
over  if  required,  elsewhei'e  tlian  in  the  Training  Squadron.  The 
unavoidable  inference  was  that  the  sea-training  in  the  Squadron  was 
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keld  to  be  of  less  valué  tlian  tlie  ti’aining  courses  followed  in 
harbour  aud  sliore  establishments,  and  tlxat  tlie  paying-off  of  tlxe 
xnasted  ships  was  not  a temporary  measure,  but  one  wliich  would 
not  be  reverscd. 

Tlie  step  led  to  prolonged  discussion,  which,  perhaps,  is  not  yet 
finisbed.  ISTo  one  will  dispute  tbe  great  importance  of  tlie  subject 
discussed,  for  it  x-eally  is  that  of  tbe  whole  training  of  naval  officers 
and  bluejackets.  Tbe  u4nnual  would  not  be  complete  were  axx 
account  of  tbe  discussion  oxnitted.  It  revealed  not  only  a sbarp 
diffex'ence  of  opinión  as  to  tbe  relativo  valué  of  wbat  was  callod 
“ masts  and  sails  ti'aining,”  and  of  liarbour  and  sliore  ti'aining  for 
seamen,  but  also  a wide  diveigence  of  view  as  to  tbe  operation  and 
effect  of  training  in  itself,  of  wlxatever  kixxd  it  miglit  be.  It  was 
made  olear  tliat  tliose  wlxo  took  part  in  tbe  discussion,  whether  naval 
officers  or  not,  migbt  be  ranged  in  two  scliools,  of  wlxiclx  one  thought 
tbat  “ masts  and  sails  ti'aining  ” was  useless  because  it  trained  seamen 
in  tbe  bandling  of  appliances  wbicb  they  would  not  use  in  battle  ; 
and  tbe  otlier  lield  tbat  it  was,  and  indeed  liad  incontestably  proved 
itself  to  be,  useful  in  developing  qualities  essential  to  naval  efficiency. 
As  tbe  discussion  proceeded  it  was  observed  that  tbese  two  scbools 
differed  on  a fundamental  point.  Tbe  advócales  of  tbe  “ masts  and 
sails,”  or  older  System,  looked  to  tlie  object  of  training,  and,  in  tbe 
words  of  one  of  tliem,  at  “ tbe  result  produced  on  tbe  personnel  far 
more  than  tbe  incidental  knowledge  acquired  thereby.”  The 
antagonists  of  tlio  older  system  were  in  favour  of  anotlier  which  would 
be  devoted  to  simply  making  tbe  trained  familiar  witb  tbe  xise  of  tbe 
modern  appliances  of  war ; in  otlier  words,  to  improving  tlieir 
incidental  knowledge.  It  is  absolutely  necessai-y  to  keep  cleai*ly  in 
sight  this  difíei*ence  between  tbe  two  scbools. 

In  considering  tbe  matter  wc  liave  to  begin  by  asking  tbe 
question — “Wbat  is  tbe  object  of  training?”  To  this  thei'e  can 
be  only  one  answer — “ To  produce  officers  and  men  who  will  pi'ove 
efficient  in  war.”  Anotlier  question  at  once  presents  itself,  viz., 
“ Of  wliat  does  this  efficiency  consist  ? ” Tliere  is  not  likely  to  be 
any  difference  of  opinión  as  to  the  way  in  which  this  should  be 
answered.  Tliere  will  be  nearly,  probably  quite,  universal  agreement 
in  saying  tbat  it  consists  of  coui’age,  readiness  of  resource,  skill  in 
using  weapons  on  actual  Service,  fortitude  in  difficulties,  obedience. 
The  list  migbt  be  extended,  and  still  agreement  as  to  its  composition 
migbt  be  looked  for.  In  a leading  article  in  tbe  Times  tbe  qualities 
eonstituting  naval  efficiency  were  thus  enumerated — “ Self-reliance 
and  resource,  quickness  of  eye  and  steadiness  of  nerve,  calmness  and 
self-possession  in  emcrgency,  steadfastness  in  dangei',  lielpfulness  in 
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difficulties,  aud  a quick  sense  of  comradeship.”  No  one  carne 
forward  to  dispute  bhe  accuracy  of  this  suinmary  of  essential  naval 
qualities ; ñor  lias  anyone  denied  that  tliey  were  devolopcd  and 
fostered  by  the  older  system  of  training,  as  we  may  conveniently 
desígnate  the  “ masts  and  sails  ” system. 

The  objections  raiscd  to  the  continuance  of  that  system  were 
two-fold.  It  was  asserted  that  the  Training  Squadron  of  masted 
ships  liad  ceased  to  be  of  praetical  use  even  for  the  purpose  for 
whieh  it  liad  been  specially  instituted.  It  was  remarked  that,  “in  any 
difficulty,  under  the  present  system,”  the  course  taken  was  “ simply 
to  furl  sails  and  use  steam  ” ; and  that  “ au  awkward  situation 
is  thus  casily  saved  witliout  any  strain  upon  the  nerves.”  "Without 
doubt  tliis  was  a strong  condemnation.  What,  however,  those  who 
urged  it  and  agreed  witli  it  albogether  failed  to  see  was  that  what  it 
condemned  was,  not  the  system,  but  the  way  in  whicli  the  system 
liad  come  to  be  worlced.  ISTow  if  tliere  is  anything  that  is  certain, 
it  is  that  systems  of  training  and  education,  though  of  undisputed 
excellence,  are  liable  to  be  worked  occasionally  in  an  ineffective 
manncr.  It  is  a commonplace  of  the  history  of  education  that 
methods,  good  in  themselves,  llave  been  found  very  often  to  be  so 
put  into  practice  that  much  of  tlieir  merit  disapp>ears.  Ib  is  well 
known  that  this  has  been  specially  the  case  with  “ gunnery  ” and 
similar  systems  of  training,  as  is  demonstrated  by  the  frequent 
appearance  of  new  drill  books  intended  to  rectify  applications  of  the 
mctliod,  but  leaving  tlio  general  principies  unaltered.  The  argumenb 
brouglit  against  the  Training  Squadron  was,  therefore,  not  properly 
an  argument  for  its  abolition,  but  for  its  improvement.  If  accepted 
as  good  ground  for  abolition,  no  system  of  training  would  be  safe. 

The  objection  to  the  older  system  took  also  another  form.  This 
went  beyond  the  particular  case  of  the  Squadron.  Ib  was  maintained 
that,  as  battles  will  not  be  fought  under  sail,  as,  indeed,  fighting  ships 
do  not  carry  sails,  it  is  a waste  of  time  to  train  men  in  the  use  of  that 
whieh  they  will  not  have  to  liandle  in  war.  It  was  noticed  at  the 
time  that  this  argument  was  not  impartially  applied.  It  would  be 
impossible  to  lay  too  much  stress  upon  this  striking  fact,  for  fact  it 
is.  The  training  question  had  been  made  a subject  for  argument. 
Each  side  sliowed  perfect  readiness  to  allow  it  to  be  settled  by 
an  appeal  to  reason.  Even  those  whose  rank  and  experience  would 
have  entitled  them  to  express  their  opinions  absolutely  did  not  do  so, 
but  supported  their  particular  contention  with  arguments  just  like 
anybody  else.  An  argument,  if  used  at  all,  must  be  followed  to  its 
logical  conclusión.  The  one  directed  against  training  with  sails 
because  of  their  fu  ture  non-employment  in  battle,  if  valid  at  all,  is 
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just  as  valid,  and  for  exactly  the  same  reason,  against  other  kinds  of 
training  approved  by  those  who  rely  on  tliis  very  argument.  It  was 
not  applied  against  the  other  kinds.  For  example,  gymnastio  training 
was  introduoed  into  the  ISTavy  for  the  express  purpose,  and  for  no 
other  purpose  than  that  of  providing  in  sailing  ships  a substitute  for 
the  exercises  which  were  carried  out  with  sails  and  spars.  The  so- 
ealled  “ physicál  di'ill  ” is  an  extensión  of  gymnastics.  It  is  quite 
certain,  as  was  pointed  out  during  the  discussion,  that  the  sea-íights 
of  the  future  will  not  be  fought  with  gymnastic  appliances.  If  there 
is  any  weight  in  the  argument  under  notice,  gymnastic  exercises  and 
physicál  drill  should  be  abolished  at  once  ; and  all  the  more  because, 
over  and  above  the  certainty  of  their  not  being  used  in  battle,  no  one 
pretends  that  they  liave  any  tendeney  to  develop  the  qualities 
universally  allowed  to  be  essential  to  efficient  raan-of-war’s  men.  It 
would  be  impossible,  nevertlieless,  to  produce  a single  instanee  of 
the  advance  of  this  argument  against  gymnastic  training  by  those  who 
gave  it  the  principal  place  in  the  case  against  sails.  The  impartial 
observer  can  hardly  fail  to  conclude  that  this  case  is  not  a strong  one. 
At  all  events  it  rests  on  a single  argument  which  those  who  advance 
it  are  afraid  of  applying  “ all  round.” 

We  liave  now  to  consider  the  soundness  of  the  argument  in  itself. 
Is  it  a sufficient  reason  for  abolishing  a certain  class  of  training  that 
the  instruments  of  it  will  not  be  used  in  action  ? We  see  at  once 
that  if  it  were  sufficient,  a variety  of  “ courses  of  instruction  ” 
would  have  to  be  abolished  forthwith.  G-ymnastics  and  physicál 
drill  have  been  mentioned  already.  The  abolition  would  not  end 
with  their  discontinuaneo.  To  be  consistcnt,  wc  should  have  to 
extend  it  to  most  of  the  theoretical  instruction  connected  with 
.gunnery  and  torpedoes.  In  fact,  consistency  would  necessitate  a 
rigorous  restriction  of  naval  training  to  exercise  in  liandling  the 
matéricl  of  the  latest  type  of  fighting  ship  and  lier  boats.  Boat- 
•exercise,  under  oars  and  under  sail,  would,  perhaps,  be  still  considei’ed 
permissible — “ pei'haps,”  because  it  has  been  grcatly  diminished,  and 
must  be  still  further  diminished  by  every  inci'ease  in  the  use  of  boats 
propelled  by  steam,  &c.  The  truth  is  that  no  one  advocates  any 
such  rigorous  restriction.  This  is  due  to  a conviction,  in  many  cases 
an  unperceived  conviction,  that  if  we  are  to  have  efficient  man-of- 
war’s  men  we  must  let  them,  or  make  them,  learn  something  more 
than  mere  drill.  There  is  universal  if  tacit  assent  to  this,  as  is 
proved  by  the  unvarying  elfort  to  introduce  something  beyond  drill 
proper  into  every  proposed  system  of  training.  We  are,  conse- 
quently,  irresistibly  forced  to  the  conclusión,  by  the  acts  of  those 
who  use  it  verbally,  that  there  is  nothing  in  the  argument  that  a 
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particular  system  of  naval  training  is  useless  because  its  special 
processes  will  not  be  resortecl  to  in  the  battles  of  the  futuro.  The 
particular  system  may  be  useless  or  even  mischievous,  but  the 
necessity  of  its  abolition  cannot  be  establishecl  by  the  argument  in 
<juestion.  Tt  must  be  establishecl  by  other  argumenta  and  for  other 
reaaons. 

It  is  a fact,  of  which  there  is  abundant  historical  proof,  that  the 
systems  of  trainiug  which  have  not  stood  the  test  of  experience  of 
actual  war  are  tliose  which  were  most  closely  restricted  to  mere  drill 
with  weapons.  This  has  been  the  case  by  both  land  and  sea.  The 
fighting  part,  par  excellence,  of  the  crews  of  the  Spanish  Armada 
were  not  seamen  ; but  they  were  expert  in  the  use  of  their  weapons. 
Their  gunnery  was  bad,  not  from  insufñcient  drill,  but  because,  as 
Captain  Duro  tells  us,  they  had  been  recommcnded  to  use  their  guns 
in  a particular  way  which  turned  out  to  be  wrong.  Exactly  in  the 
same  way  the  Erench  gunners  of  the  anden  réyivxe,  according  to  their 
own  liistorians,  though  much  drilled,  failecl  because  they  were  directed 
to  aim  at  the  enemy’s  rigging  and  not  at  liis  ship.  In  a recent 
battle  in  South  Africa  the  preliminary  cannonacle  of  the  Boer  position 
gave  disappointing  results,  not  because  the  Britisli  artillerymen  were 
not  admirably  drilled,  but  because  their  guns  were  fired  at  points 
where  the  enemy  was  not.  If  ever  there  was  an  armecl  forcé  which 
was  perfect  in  its  drill,  to  the  exclusión  of  other  things,  it  was  the 
army  left  to  Prussia  by  Frederick  the  Grcat.  Its  fate  conelusively 
establishecl  the  necessity  of  something  beyond  mere  perfection  in 
drill  if  efticiency  in  action  is  to  be  secured.  Even  in  the  earlier 
stages  of  the  “ G-reat  War  ” the  Erench  ISTavy  had  a number  of  drilled 
gunners  far  exceeding  any  that  we  coulcl  show  in  our  fleet ; * and  in 
the  more  detailed  oi’ganisation  due  to  the  impulse  of  Hapoleon  the 
amount  of  drill  carricd  on  in  French  ships  was  so  great  that  it  can 
harclly  have  been  equallecl  amongst  us  down  to  a recent  date.  We 
have  at  this  moment  a most  striking  clemonstration  of  the  inability 
oí  greatly  superior  excellence  in  mere  drill,  even  when  allied  with 
extraordinary  courage  and  a spirit  of  rare  devotion,  to  ensure  success 
in  war.  The  Boer  forces  are  notoriously  less  drilled  than  all  the 
important  standing  armies  of  the  worlcl.  The  insufficient  drill  of 
even  the  Ti'ansvaal  Staats  yirtillerie  was  pointed  out  at  the  beginning 
of  the  war  by  nearly  every  military  critic.  The  British  forces  for 
the  most  part  are  liighly  drilled.  The  part  which  has  been  least 

* Frencli  gunnery  officers  appearcd  in  1769  and  are  credited  with  much  efticiency. 
In  1786  the  oíd  oompanics  of  bombcirdiers  were  replaced  by  an  improved  body  of 
•matelota  ennonniere.  In  1789  there  were  6827  of  tliese.  They  were  really  “cnptains  of 
gima.”  There  were  no  gunnery  ofQcera  or  aeumen  gunnera  in  the  English  Navy  till  a 
quarter  of  a century  ufter  Trufulgar. 
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drilled  is  that  composed  of  the  various  Colonial  Corps,  most  of  which 
were  hastily  raised.  It  is  certain  tliat  adaptability  to  the  conditions 
of  war  has  not  been  found  to  be  directly  proportionate  to  perfection 
in  drill  ; and  our  partially  drilled  Colonial  troops  llave  not  proved  to 
be  inefficient. 

It  does  not  follow  that  drill  should  be  neglected.  What  is 
necessary  is  to  confine  it  to  its  proper  place  in  the  process  of 
producing  belligerent  eíficiency.  Drill  is  a necessary  evil.  If  human 
beings  were  perfect  creatures  drill  would  be  needless,  as  its  operations 
would  then  be  executed  without  preparation . A gi'eat  object  of  drill 
is  to  bring  the  capacities  of  many  individuáis  to  the  same  level  and 
to  produce  a mechanical  uniformity.  Drill  is  declared  to  be  perfect 
when  a.  body  of  meu  of  varied  physical  and  mental  capacity  liave 
been  brought  to  execute  an  operation  witli  a uniformity  which  is 
complete.  Drill  encourages  instan  taneous  compliance  with  recognised 
words  of  command  ; a frequently  adduced  illustration  of  which  is  the 
case  of  the  man  who  dropped  the  dinner  he  was  carrying  from  the 
cook-house  and  smartly  brought  his  hands  to  his  sides  when  a 
playful  acquaintance  shouted  in  a tone  of  command  the  word, 
<e  Attention  !”  In  certain  circumstances  this  readiness  to  comply 
alrnost  meclianically  with  orders  given  in  an  establislied  and  formal 
shape  is  advantageous ; but  it  docs  not  come  into  play  unless  the 
formal  order  is  given.  Thus  it  checks  and  may  altogether  destroy 
initiative.  As  is  the  case  with  all  necessary  evils,  the  aim  should  be 
to  have,  not  the  greatest  amount  of  it  possible,  but  the  least  ainoimt 
that  can  be  put  up  with.  Drill  is  the  repetition  of  the  same  processes 
over  and  over  again.  TTp  to  a certain  point  it  is  indispensable  in 
order  to  make  mea  properly  familiar  with  the  handling  of  the  weapons 
used  in  battle.  As  soon  as  that  point  has  been  rcached  no  further 
addition  to  the  desired  familiarity  is  possible,  and  all  that  is  necessary, 
or  in  fact  can  be  effected,  is  to  prevent  the  familiarity  from 
diminishing.  We  learned  what  comes  of  neglecting  drill  in  the 
earlier  months  of  the  Second  American  "War,  when  crews  which  had 
been  made  to  polish,  instead  of  bcing  made  to  work  thcir  guns,  were 
defeated,  and,  it  may  be  said,  deservedly.  Practice  should  not  be 
confounded  with  drill.  ISTo  one  will  dispute  the  valué  of  target- 
practice  and  the  certainty  of  inefficiency  if  it  be  omitted.  Philip- 
Bowes,  Vere  Broke,  and  Rxmouth  showed  us  long  ago  liow  important 
attention  to  it  is.  Piring  practico,  however,  cannot,  lilce  drill,  be  a 
thing  of  daily  or  alrnost  liourly  recurrence. 

If  the  older  system  of  training  is  to  be  abandoned,  whatislthere  to 
put  in  its  place  ? No  one  has  suggested  that  it  should  be  replaced  by 
anything  but  drill,  and  it  is  not  easy  to  see  what  else  can  replace  it. 
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Additional  time  devoted  to  firing  practice  is  not  likely  to  be 
considerable.  At  any  rate  tho  addition  will  not  be  so  considerable  as 
to  affect  in  any  way  a system  of  training  on  the  oíd  lines.  It  is 
forgotten  that,  owing  to  tlie  large  number  of  guns  carried,  more  liours 
were  spent  iu  target-practice  by  the  crew  of  a line-of-battle  ship  or  a 
frigate  than  by  the  crew  of  a modern  armour-clad  or  cruiser.  The 
n avies  of  to-day  may  be  cliallenged  to  produce  an  instanoe  of  a 
squadron  devoting  inore  time  to  practice  than  did  that  commanded 
by  Lord  Exmouth  in  1816.  The  challenge  may  be  repeatcd  as 
regards  many  ships  in  the  Mediterranean  and  the  Channel  at  a inuch 
later  date.  It  is  certain  that  masts  and  sails  do  not  interfere  with 
pi’actice  with  weapons.  If  there  is  to  be  more  practice  it  will  not  be 
because  the  older  system  of  training  has  been  abolished. 

The  abolition  will  surely  lead  to  more  drill  ; that  is  to  say,  to 
more  rcpetitions  of  the  same  operation,  which  operation  has  been 
formulated  on  paper  in  the  study,  and  been  fenced  with  rules  against 
the  introduction  of  variety.  Is  it  seriously  contended  that  such  a 
system  of  training  will  produce  or  foster  the  qualities  which  are 
essential  to  the  efíicient  man-of-war’s  man,  on  the  quarter-deck  or 
before  the  mast  ? The  opponents  of  the  older  system  should  look 
forward  to  the  time  wliexi,  the  last  person  acquainted  with  spax*s  and 
sails  having  disappeared,  the  personnel  of  the  Navy  will  consist  of 
those  who  have  been  trained  in  dx-ill  aloxie.  Wlxat  evidence  caxi  tlxey 
bring  forward  in  the  smallest  degree  tending  to  estabíish  the  belief 
that  such  a p ersonnel  will  show  real  adaptability  for  naval  warfare  ? 
It  is  not  too  much  to  say  that  tliey  are  bound  to  bx-ing  forward  not 
evidence  alone  but  pi*oof  of  this.  The  change  they  advócate  is  gx*eat 
and  revolutionary . Where  is  the  wisdom  in  urging  a change  which  has 
not  been  proved  certain  either  to  effect  improvcmcnt  ox*  even  to  keep 
things  as  good  as  they  are  ? 

People  who  have  beexx  long  engaged  in  drilling,  ox'  who  have  been 
associáted  witlx  drill  establishrnents,  are  naturally  inclined  to  attach 
undue  importance  to  drill.  There  is  a tendency,  to  be  observed  in 
evex'y  countx*y,  to  consider  as  the  end  what  is  in  x’eality  bxxt  the 
means  ; and  this  tendency  is  cspecially  marked  in  those  by  wlxom  the 
work  of  drill  is  elaborated  and  conducted.  They  are  apt  to  believe 
not  only  that  drill  is  everytliing,  but  also  that  evex*ything  xnust  give 
way  to  it.  As  a class  they  are  represented  by  the  Itussian  Grand 
Duke  who  said  he  hatcd  war : it  spoilt  the  soldiex-s’  drill.  They 
cannot,  thex'efoi'e,  be  accepted  as  jxxdicious  advisers  on  the  subject 
of  training  in  general.  They  should,  of  course,  be  heard,  but  as 
witnesses,  not  as  judges.  As  was  remax'ked  in  a leading  article  in 
the  Times , such  persons  are  “ vei'y  often  the  woi’st  possible  judges  ” 


\ 


Drill 

cannot 

produce 

the 

necessary 

qualities. 


166 


THE  NAVAL  ANNUAL. 


Dangors 
of  a 
chango. 


of  an  edu  catión  al  system.  “ Tliey  are  aj)t  to  tliink  tkat  it  consiste  in 
imparting  knowledge,  not  in  developing  faculty  ; in  teacliing  a man 
to  do  directly  tkis  or  tkat,  not  in  so  training  all  liis  faculties,  mental, 
moral,  and  physical,  as  to  rnake  it  twice  as  easy  for  him  to  learn  to- 
do tkis,  tkat,  or  anytking  else  witkin  tke  range  of  liis  nativo 
capacity.”  ISTow,  in  tkeir  statement  of  tke  case  against  sails  tliere  is 
not  a trace  of  any  intention  on  tke  part  of  tke  opponeuts  of  tke  older 
system  to  substitnte  for  it  one  witk  any  object  but  tkat  of  simply 
imparting  knowledge.  As  to  developing  faculty,  tkey  never  even 
mention  it.  Tke  country  can  see  wkat  it  lias  to  cíioose  between — a 
system  wkich,  by  tke  admission  of  its  antagonists,  did  foster  tke 
qualities  essential  to  naval  efficiency,  and  anotlier  wkicli  makes  no 
pretence  of  doing  more  than  merely  impart  knowledge  of  a special 
and  limited  kind.  We  liave  sufficiently  recent  experience  of  serious 
war  to  be  able  to  und  ¿rstand  wkere  tke  adoption  of  tke  latter  would 
be  but  too  lilcely  to  land  us. 

It  was  contended  during  tke  discussion  in  question  tkat  tke 
abolition  of  tke  older  training  would  probably,  or  certainly,  reduce 
tke  already  mucli  skrunken  time  spent  ailoat  and  “in  blue  water”  by 
our  young  seamen.  Tkat  tkis  contention  was  not  unfounded  was 
demonstrated  by  tke  letter  of  a corresponden t of  tke  Times , wko 
advocated  tke  abolition  of  tke  training-brigs.  If  tkis  correspondent’s 
views  are  approved  we  niust  expect  demands  for  tke  abolition  of  tke 
masts  in  tke  stationary  training- sliips.  Tkese  liaving  been  abolislied, 
consistency — as  no  doubt  will  be  triumpkantly  pointed  out — will 
compel  tke  abolition  of  tke  skips  themselves,  and  tke  transfer  of  tke 
boys  under  training  to  buildings  on  shore.  Except  tkat  tkey  will  be 
greatly  more  expensive,  and  as  purely  educational  establiskments 
less  eflicient,  it  is  not  easy  to  malee  out  kow  sucli  places,  when 
establisked,  will  differ  from  Board  scliools. 

It  kas  several  times  been  asked,  and  very  much  witk  an  air  of 
putting  a question  to  wliicli  tliere  could  be  no  answer,  wkere  tke 
instructors  are  to  be  got  if  tke  older  system  is  continued.  A corre- 
sponden!, wko  lcnows  botk  tke  ISTavy  and  tke  Mercantile  Marine, 
replied  tkat  if  tkey  could  not  be  found  any  wkere  else,  tkey  could  be 
found  in  tlie  merekant  Service.  In  tkese  days,  in  wliicli  we  can 
perceive  tkat  one  result  of  a long  peace  is  to  engender  in  botk  armies 
and  navies  a considerable  amount  of  professional  self-sufíiciency,  tke 
reply  of  tkis  correspondent  may  be  to  many  unpleasantly  startling. 
It  will  afford  some  relief  to  tkeir  feelings  if  tkey  will  just  cast  a 
retrospective  glance  over  tke  training  arrangements  of  tke  ÜSTavy  for 
tke  last  tkirty  years  or  so.  Tkey  will  find  tkat  wkenever  any 
particular  course  of  instruction  lias  been  considered  desirable,  it  lias 
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been  tlie  un  varying  custoin  of  the  Britisli  Navy  to  go  outside  its 
own  ranks  for  instructora.  When  an  impro  ved  sword  drill  was 
thought  desirable,  it  was  to  tlie  Roy  al  Artillery  that  the  Navy  went 
fbr  an  instructor.  Practico  with  riüed  small  arms  was  introduced 
into  the  Navy  by  officers  and  sergeants  of  the  Royal  Marinea.  When 
it  was  decided  that  the  instruotion  should  be  given  by  naval  officers 
and  bluejackets,  the  first  instructors  belonging  to  the  Service  were 
sent  to  the  Army  School  at  Hythe,  which  accounts  for  the  early 
naval  ñame  of  musketry  instruction,  viz.,  “ Iíythe  Coui'se.”  The 
first  instructors  in  torpedo  werc  sent  to  acquire  the  necessary  know- 
lodge  at  Woolwich  and  Cliatham  under  the  Royal  Engineers.  The 
first  gymnastic  instructors  in  the  Navy  were  not  bluejackets.  The 
first  bluejacket  instructors  qualified  themselves  for  their  work  at 
Aldershot  and  the  Military  G-ymnastic  School  at  Portsmouth. 
lio we ver,  it  is  proba  bly  quite  unnecessary  to  look  for  the  instructors 
required  anywliere  but  in  the  Navy  itself.  When  a thing  is  in 
fashion  there  is  no  difficulty  in  finding  instructors  to  impart  a 
knowledge  of  it.  Masts  and  sails  training  happens  just  now  to  be- 
out  of  fashion.  Oíd  fashions,  liowever,  often  reappear : and  he  is- 
wise  who  malees  allowance  for  the  reappearance.  Thei'e  were- 
advocates  for  the  “ secondary  armament  ” of  ships  evcn  in  the  days 
when  it  was  the  fashion  to  declare  that  the  IDevastation  was  the 
proper  type  of  fighting  ship  of  the  future.  Who  does  not  now  wisli 
that  these  advocates  had  been  listened  to  witli  attention  ? If  we 
are  to  abolish  the  oíd  training  system,  it  is  surely  not  too  muela  to 
aslc  that  the  one  substituted  for  it  should  give  reasonable  promise  of 
developing  faculty  as  well  as  simply  imparting  knowledge  ; and  we 
should  bear  in  mind  that  the  abolition  demanded  is  in  no  way 
justified  by  the  impossibility  of  finding  instructors. 
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J.T  is  irupossible  for  this  country  to  engage  i'n  any  war  which  is  not 
in  some  measure  naval.  Even  where  our  seamen  and  marines  talce 
no  direct  share,  it  is  still  the  case  that  the  navy  is  at  tlie  back  of  the 
army.  We  are  in  a positioxx  to  send  punitive  expeditions  ixxto  llie 
liills  of  the  north-west  frontier  of  India,  because  we  have  been  a sea 
power.  The  fieet  has  its  indirect  and,  on  the  surface,  invisible 
abare  in  all  our  strúggles,  while  the  wars  in  which  it  did  not  take  a 
direct  and  visible  part  have  been  with  us  the  exception  and  not  the 
rule.  Our  enemy  may  not  only  have  no  sliips,  but  no  sea  coast,  and 
yet  the  navy  acts  in  the  field  against  him.  It  was  px’esent  with  its 
guns  in  the  Indian  Mutiny,  and  in  the  operations  against  the  Maories. 
In  Upper  Bxirina  and  in  the  Sudan  thex*e  were  great  rivers,  and  the 
case  is  not  equally  strong.  To-day  we  are  again  fighting  with  a foe 
who  has  neither  ships  ñor  sea  coast,  and  is  not  accessible  by  river, 
and  yet  the  seamen  and  marines  are  side  by  side  with  the  soldiers, 
in  some  cases  at  great  distances  from  their  proper  element.  There 
is  a naval  brigade  with  Eord  Roberts  while  these  words  are  being 
written,  which  may  be  further  inland  before  tliey  are  printed,  illus- 
trating  as  fullv  as  Captain  Peel’s  men  did  in  the  Tndian  Mutiny  how 
completely  our  Empire,  to  its  most  remóte  frontier,  is  permeated  by 
the  fleet. 

This  share  of  the  navy  in  the  war  with  the  JBoers  has  been  so 
taken  as  to  give  rise  to  some  controversy.  I have  no  intention  to 
write  a word  tending  to  revive  a dispute,  which  liappily  died  down 
eai'ly.  Yet  the  questions,  Under  what  circumstances  men  who  have 
been  carefully  prepared  to  fight  in  ships,  and  on  the  sea,  ought  to  be 
landcd  to  do  work  ashore  as  artillery  and  infantx-y  ; how  expeditions 
laxxded  fox’  sxich  pui*poses  sliould  be  composed ; and  by  whom  com- 
manded  ? ax-e  of  great  and  permanent  intex’est.  Mox’eovex’,  we  must 
consider  tliem,  sixice  our  Empire  is  of  such  a nature  that  our  fleet 
must  needs  be  fx*om  time  to  time  called  xxpon  to  do  the  work  of  an 
army.  Generations  have  passed  since  the  British  Empire  ceased  to 
be  accux’ately  definable  as  insular.  Since  the  earlier  part  of  the  last 
centux*y  it  has  been  a power  with  lai’ge  land  frontiex’s.  To-day  no 
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State  has  so  many  borders  in  such  widely  scattered  parts  of  the 
world  as  the  British  Empire.  When  Campbell  wrote  tliat  our  “ mareb 
(using  the  word  in  its  ancient  sense  of  border)  “ is  o’er  the  mountain 
waves,”  his  words  were  only  poetically  true.  Yet  they  could  pass, 
for  our  march  along  “ the  steep  ” was  not  then  formidably  attacked. 
To-day  they  would  not  be  even  poetically  true.  The  score  of  land 
frontiers  wliich  our  growth  over  sea  lias  given  us  to  defend  are  liable 
to  be  assailed  by  enemies  who  range  all  the  way  from  the  organised 
armies  of  European  rivals  to  the  casual  inroads  of  savages.  Now,  it 
has  never  been  our  policy  to  maintain  such  forcea  in  every  quarter 
of  the  Empire  as  can  be  relied  upon  to  protect  the  point  assailed 
from  all  sudden  assaults  of  its  inland  neiglibours.  Whether  we  could 
do  so  is  a problem  wliich  need  not  be  discussed  here.  We  must 
begin  by  recognising  the  fact  that  it  has  been  in  the  past,  and  is 
to-day,  the  case  that  many  British  possessions  are  open  to  foreign 
attaclc  or  subject  to  internal  rebellion,  which  can  only  be  met  at  first 
by  calling  on  a part  of  our  fo'rces  available  everywhere  and  at  short 
notice.  This  is,  and  from  the  nature  of  things  must  be,  the  man-of- 
war,  which  is  always  within  twenty-four  hours  of  everything.  To  take 
an  image  from  another  art,  it  is  the  function  of  the  Boyal  Navy  to 
supply  first  aid  in  case  of  accident.  It  is  the  naval  brigade  we  loolc 
to  for  immediate  protection  when  some  King  Cofíee  Calcalli  is  ragiug 
at  the  back  of  a "West  African  coast  settlement,  and  when  Natal  has 
suddenly  to  be  guarded  against  the  rapid  advance  of  an  enemy  little 
if  at  all  less  dangerous  than  a European  army,  once  more  it  is  the 
naval  brigade  we  look  to  for  the  first  rcinforeement.  When  there 
is  a riot,  threatening  if  neglected  to  grow  into  worse,  in  a West 
ludían  island,  the  restraining  forcé  has  to  be  called  fox*  from  the 
ships.  The  naval  brigade  is  in  constant  request,  and  it  acts  in  a 
wide  variety  of  circumstances. 

Though  sailoi's  have  often  been  called  upon  to  take  part  with 
soldiers  in  lighting  ashore,  it  is  not  so  easy  to  find  historical  guidance 
in  answei'ing  thé  questions  put  above  as  might  appeai*  probable. 
The  formation  of  war  fleets  in  the  modera  sense  of  the  word  is  com- 
pax*atively  recent.  In  the  ancient  world,  and  in  the  Middle  Ages, 
men  fought  not  a little  on  the  sea,  and  crossed  it  much  for  the 
purpose  of  fighting.  Yet  the  sea  olíicer  and  the  seaman  did  not  forrn 
the  dominating  element.  The  rowers  of  the  Atlienian  ti’iremes  must 
have  been  sailormen  of  a kind,  and  now  and  then  we  hear  of  such  a 
man  as  Phormio  who  defeated  the  Corintliians  off  Naupactus,  and 
who  must  have  been  an  admiral  in  the  full  3ense  of  the  word.  No 
doubt,  too,  the  Cartliaginians  were  seamen,  and  some  of  their  com- 
manders  liandled  their  fleets  in  what  our  admiráis  of  the  eighteenth 
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century  would  have  called  “ an  officer-like  manner.”  But  we  know 
little  about  these  oíd  sea  fighters,  or  of  tlie  trireme  which  was  their 
line  of  battleship.  Only  this  is  very  certaiu,  that  whatever  its 
construction  may  have  been,  it  was  something  so  complicated  and 
ealling  for  such  extreme  skill  on  the  part  of  its  crew  tbat  it  fell  into 
disuse  long  before  the  Román  Empii'e  carne  to  an  end.  It  was  as 
great  a mystery  to  the  men  of  the  sixth  century  as  it  is  to  us.  In 
later  times  the  warship  became  a mere  transport  of  one  or  two  banks 
of  oars  (the  two-banked  boat  which  was  employed  by  the  Mal  ay  s till 
recently  being  a very  simple  affair)  rowed  by  slaves,  and  carrying 
soldiers.  All  through  the  Middle  Ages  similar  conditions  prevailed. 
Thcre  was  figliting  at  sea,  but  it  was  pretty  mucli  akin  to  war  on 
land.  The  mariners’  share  in  the  work  was  chiefly  to  lay  his  sliip 
alongside  the  eneiny,  and  give  the  kniglits,  spearmeu,  or  archers  a 
chance  to  handle  their  weapons.  In  Edward  the  Third’s  battle 
“ with  the  Spaniards  on  the  sea  ” the  actual  fighfcing  was  done  by  the 
king  liimself,  his  sons,  nobles,  and  knights,  with  their  squires  and 
other  followers.  They  were  the  elements  of  his  army  at  Cregy  or 
Poitiers.  Even  the  earlier  Norsemen  did  not  aim  at  capturing  an 
enemy’s  ships  mainly,  though  they  would  do  that  when  occasion 
served.  Their  object  was  to  land  somewhere,  haul  their  ships  up  on 
the  beach,  stockade  or  embank  them,  and  then  march  inland,  leaving 
them  uncler  chai'ge  of  a guard.  When  they  wcre  beaten  their  camp 
afforded  them  refuge,  and  they  could  launch  their  ships  again  and 
escape.  In  such  conditions  there  was  no  opening  for  what  we  under- 
stand  as  a naval  brigade — that  is,  a forcé  of  men  wliose  business  it  is 
to  . fight  at  sea,  but  who  are  employed  on  land  for  a temporary 
purpose. 

Yet  the  great  principies  of  war  have  always  been  the  same.  The 
proper  use  of  a fleet  may  be  illustrated  by  the  campaigns  of  Roger  de 
Latiría,  Luida,  or  Del  Oria  (for  his  ñame  is  given  in  all  these  forms), 
the  Sicilian  Norman  who  fought  for  the  kings  of  Aragón  in  the 
fourteenth  century,  as  fully  as  by  those  of  JDe  liuyter,  H.ood,  or 
Suffren.  So  it  happens  that  the  mediseval  wars  afFord  one  very 
striking  example  how  not  to  use  a naval  brigade.  This  was  the 
disaster  which  carne  upon  Johann  Wittenborg,  the  admiral  of  the 
Tlansa  Lcague,  at  Helsingborg  in  1362.  The  League  was  at  war 
with  Waldeinar  of  Denmark,  and  Wittenborg,  who  was  Burgomaster 
of  Lübeck,  had  been  sent  out  to  sweep  the  coasts  of  the  Danés,  and 
to  expel  them  from  Scania — that  is,  a part  of  Southern  Scandi- 
navia  lying  between  Sweden  and  Norway,  which  Avas  then  a 
Danisli  possession.  It  uoav  belongs  to  Sweden.  Wittenborg  met  no 
Danish  fleet  at  sea.  So  after  ravaging  in  the  usual  medioeval  way. 
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and  plundering  Copenhagen,  he  went  on  to  Scania,  expecting  to  be 
joined  by  the  Norwegians  and  Svvedes.  They  did  not  keep  touch. 
The  Ilansa  admiral  carne  too  readily  to  the  conclusión  that  Ixing 
Waldemar  was  not  to  be  feared  on- the  water,  and  landed  his  rnen  to 
attack  the  town  of  Helsingborg.  But  though  he  did  not  know  it, 
the  Danés  had  still  “ a fleet  in  being,”  and  their  Kiog  was  the  man 
to  employ  it  to  some  purpose.  When  the  siege  had  lasted  for  sixteen 
days,  and  the  Ilansa  crews  were  busy  with  their  catapulta,  "Waldemar 
swooped  down  upon  their  unguarded  ships  and  made  an  example  of 
them.  He  carried  oíf  twelve  of  the  largest,  and  all  Wittenborg's 
stores.  The  unhappy  Burgomaster  had  to  make  his  way  back  to 
Lübeck  with  a mere  remnant  of  the  fleet  and  army  he  had  led  forth. 
The  Ilansa  was  intolerant  of  errors  of  judgment,  and  Wittenboi*g’s 
mistake  cost  him  his  head.  It  was  liard  measure,  far  harder  than 
was  meted  out  to  Byng,  for  the  laibecker  had  really  erred  from  error 
of  judgment,  and  not  from  want  of  will  to  try  his  hardest.  Yet  grim 
as  the  treatment  was,  it  was  excellently  adapted  to  instil  a due 
respect  for  “ the  fleet  in  boing  ” into  the  minds  of  the  admiráis  of  the 
Hansa,  and  to  teach  them  not  to  viólate  elementary  principies  by 
turning  a sea  forcé  into  a land  one  till  it  was  quite  certain  that  they 
were  not  subject  to  attack  from  the  water.  The  permanence  of  the 
essential  conditions  of  war,  under  all  superficial  changos  due  to  the 
developmcnc  of  weapons  or  growth  of  organisations,  is  illustrated  by 
the  fact  that  more  than  four  centuries  after  tliese  now  all  but  for- 
gotten  events  on  the  coast  of  Scania,  Nelson  was  mildly  rebuked  by 
the  Admiralty  for  committing  something  not  unlike  the  mistake  of 
"YVittenborg.  In  his  zeal  for  the  causo  of  the  Iving  and  Queen  of 
Naples  he  weakencd  his  ships  to  supply  a naval  brigade  for  the 
occupation  of  Capua.  No  misfortune  folio wed  because  Jthe  French 
had  no  forcé,  or,  rather,  no  spirit  to  use  what  they  had.  Yet  the 
Admiralty  was  righl  on  the  genei'al  principie.  If,  when  Bruix  did 
come  round  from  Brest,  he  liad  had  more  confidenee  in  himself  and 
his  crews,  if  he  had  struck  boldly  at  our  scattered  fleet  with  his  own 
united  forcé,  if  he  had  found  the  squadron  at  Naples  weakened  by 
the  absence  of  the  naval  brigade  at  Capua  (and  tírese  conditions 
inight  liave  been  met  together),  then  all  Nelson’s  unrivalled  power  of 
fighting  battles,  all  his  energy  and  slcill,  would  hardly  have  saved 
him  from  disaster. 

It  may  be  laid  down  as  a rule  to  which  there  can  be  no  excejition 
that  a naval  brigade  sliould  never  be  of  sucli  strength  that,  in  order  to 
form  it,  there  is  a necessity  to  weaken  the  crews  of  the  ships  from 
which  it  is  drawn  so  far  as  to  leave  them  unable  to  meet  an  enemy’s 
vessels.  This  is  quite  another  thing  from  saying  that  the  ships  are 
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never  to  be  hazarded.  The  noblest  man-of-war  is  but  a means  to  an 
end — wliieh  end  is  the  Service  of  the  State.  It  may  at  a given 
moment  be  the  lesser  consideration.  Theri  it  xnust  be  sacrificed 
altogether : sunk  in  a fair  way  to  block  an  enemy’s  passage,  or  blown 
up  because  there  is  a peremptory  need  for  the  crew  elsewhere  and 
there  is  danger  that  in  their  absence  the  foe  may  endeavour  to 
capture  it.  But  so  long  as  there  is  still  the  wish  and  the  chance  to 
use  it  on  its  proper  elenient  it  inust  not  be  unmanned.  The  sailor  is 
for  the  sea  first  and  foremost,  and  only  for  the  land  on  occasion,  and 
subject  to  the  prevailing  obligation  to  stay  by  the  ships.  There  is 
an  excellent  statement  of  the  orthodox  doctrine  in  the  “Journal  of 
the  Capture  and  Recovery  of  Nevis,”  printed  in  Ekin’s  Naval 
Battles.  It  was  made  by  Captain  Everett  of  the  Solebay,  or  by  one 
of  his  officers.  The  Solebay  had  been  forced  on  shore  at  Nevis 
by  the  French  during  what  are  known  as  Ilood’s  operations  in  the 
Basseterre  of  St,  ICitt’s.  Captain  Everett  blew  her  up  after  landing 
his  men.  “ Some  unthinking  people  ” then  suggested  that  he  and 
his  crew  could  remain  to  take  possession  of  the  island,  and  were 
answered  that  “ it  was  of  more  consequence  to  His  Majesty’s  Service 
to  join  the  English  fleet  with  his  men  than  to  take  sueh  a paltry 
island .”  Captain  Everett,  or  his  officer,  stated  the  case  very  well. 

The  danger  incurred  by  disembarking  the  crews  when  there  is  an 
enemy  on  sea  within  sti'iking  distance  is  so  palpable  that  there  are 
but  few  examples  of  commanders  who  liave  repeated  the  fatal  mistake 
of  Wittenborg.  Indeed  I liave  met  with  no  equally  glaring  instance 
of  the  error  and  its  punishment,  unless  it  be  the  still  earlier  destruo- 
tion  of  the  ships  of  the  Iving  of  the  Erencli,  Philip  Augustus,  at 
Damrae.  by  William  Longsword,  in  the  reign  of  Iving  John.  Here, 
too,  the  cii’cumstances  were  rather  different.  Yet  it  is  not  uncommon 
to  meet  cases  when  some  of  the  most  famous  of  the  Elizabetlian 
adventurers  did  undoubtedly  put  tliemselves  in  positions  in  wliieh 
they  miglit  very  well  liave  incurred  the  fate  of  the  Burgomaster  of 
Lübeck.  Ilere  again  we  must  not  run  the  eomparison  with  a modorn 
fleet  too  cióse.  Tliough  our  ships,  whether  belonging  to  the  Queen 
or  to  the  towns,  were  used  in  the  Armada  year  for  merely  naval 
purposes,  the  enterprises  of  the  Elizabethans,  and  more  especially  the 
voyages  to  the  Isles  and  the  West  Indies,  bore  a much  closer  resem- 
blance  to  the  raiding  expeditions  of  the  Middle  Ages  and  the 
Norsemen  than  to  the  operations  of  fully-developed  fieets.  They 
went  out  to  land,  and  were  full  of  soldiers,  the  sailors  being  there  to 
handle  the  ships.  The  seaman  element  was  increasing,  but  it  had 
not  yet  become  thoroughly  predominant.  How  far  this  was  the  case 
is  sliown  by  the  well-lcnown  fact  that  far  into  the  seventeenth  century 
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it  vvas  not  thought  necessary  that  admiráis  and  captains  should  be 
bred  to  tlie  sea.  Where  the  superiority  is  with  the  soldier,  to  whom 
the  ship  is  but  a transport,  and  wliose  aim  is  soma  feat  to  be  achieved 
on  the  land,  it  is  natural  to  fiad  a certain  readiness  to  risk  the  vessels 
when  once  tliey  liave  carried  him  to  the  shore,  or,  at  least,  some  waut 
of  understanding  of  the  full  scope  of  the  peril  which  comes  from 
neglecting  them.  We  need  not  malee  too  much  of  the  lesson  con- 
tained  in  the  story  of  such  a man  as  Oxenham.  He  was  a desperado 
who  knowingly  risked  the  gallows,  and  who,  we  may  be  sure,  accepted 
the  penalty  of  failure  as  a matter  of  course.  Yet  it  remains  the  fact 
that  the  actual  cause  of  his  ruin  was  the  discovery  by  the  Spaniards 
of  the  vessel  he  had  hidden  on  the  eastern  coast  of  Harien.  With  his 
retreat  cut  off,  it  was  a matter  of  days  when  he  would  fall  into  the 
hands  of  the  enemy,  or  perisli  in  the  forest.  D ralee  miglit  well  liave 
incurred  the  same  end,  if  the  Spaniards  had  found  his  vessels,  wliile 
he  was  in  the  mountains  with  the  Cimarrones.  Indeed,  after  the 
famous  capture  of  the  recua  with  the  treasure,  his  followei'S  were 
thrown  into  no  small  terror  by  the  fear  that  their  ships  were  gone. 

Hrake’s  reliance  on  the  naval  weakness  of  ICing  Philip,  and  the 
mismanagement  of  his  officers,  was  uniformly  justified  by  the  result. 
Therefore  we  cannot  fairly  say  that  he  was  rash  in  his  expedition  of 
1585,  or  eveti  in  the  later  and  unfortunate  voyage  of  1594.  He  had 
calculated  that  the  Spaniards  would  not  interrupt  him  by  attacks 
from  the  sea ; they  did  not,  and  so  he  was  not  overbold.  Yet  both 
thosc  voyages  are  full  of  examples  of  what  ought  not  to  be  done  with 
a fleet.  In  1585  Hrake  sailed  with  twenty-five  ships  and  2300  men, 
of  whom  the  maj p'rity  were  military  adventurers.  He  lost  some  300 
or  so  befo  re  he  reaclied  the  West  Indies.  When  the  town  of  San 
Domingo  was  attacked,  a forcé  of  1,200  men,  equal  to  about  the 
whole  of  the  thon  population  of  the  place,  -vvas  landed.  This  would 
leave  not  more,  perhaps  even  less,  than  800  men  with  the  ships. 
Now  if  ICing  Philip,  who  was  early  informed  of  the  sailing  of  the 
expedition,  had  had  his  navy  in  an  efficient  State,  the  English  would 
have  been  in  imminent  peril  of  renewing  the  experience  of  the 
Tuibeclcers  in  1362.  We  may  be  sure  that  the  smaller  of  the  twenty- 
five  ships,  helpless  little  victuallors,  and  craft  of  about  the  size  of 
a lierring  lugger,  would  have  run  at  once.  The  larger  would  have 
niade  a fight,  but  they  would  infallibly  have  shared  the  fate  of  the 
Frenclimen  at  the  Terceiras  a little  earlier.  Then  Cliristopher 
Carleil  and  the  1,200  men  on  shore  would  have  been  cut  off.  So 
again  in  1594,  if  the  Spanish  ships  which  Baskerville,  who  succeeded 
to  the  command  on  the  death  of  Hrake,  met  on  his  way  home,  had 
come  down  on  our  vessels  while  their  soldiers  were  landed ^for  the 
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march  to  Panama,  and  liad  been  well  handled,  the  voyage  would  have 
ended  not  in  repulse,  bnt  in  disaster.  To  be  sure,  if  the  Spanish 
navy  had  been  effioient,  no  sucli  expeditions  would  ever  have  been 
undertaken.  The  fcats  of  the  Eiizabethans  in  the  West  Indies  from 
ürake  to  Cumberland,  those  of  their  baser  sueeessors  the  Buccaneers, 
and  the  achievements  of  the  Erenclimen  Poiutis,  at  Carthagena,  and 
Buguay  Trouiu,  at  Rio  de  Janeiro,  all  tell  the  same  tale.  It  is  tliat 
in  dealing  with  the  Spaniards  and  the  Portuguese,  who  “are  wanting 
in  everytliing  at  the  critical  momcnt,”  as  the  Duke  of  Wellington 
nsed  to  say,  very  much  may  be  ventured  with  safety. 

The  se  venteen  tli  century  saw  first  an  arrest,  and  tlieu  a very  rapid 
development  of  the  navy  as  a fighting  forcé  wliolly  sepárate  from  the 
army.  The  peace  of  TCing  James’s  reign  stopped  the  process  of 
formation  wliicli  had  gone  well  tovvards  eompletion  under  the  great 
Queen.  Tt  even  tlirew  the  navy  back,  but  the  recovery  was  very 
rapid  in  the  Civil  War,  and  in  the  war  with  the  Dutch,  from  whorn 
we  learnt  much  by  example,  and  even  more  by  opposition.  The 
vital  share  of  the  navy  in  tlie  Civil  War  gave  an  opening  for  the  use 
of  naval  brigades  in  the  proper  sense — that  is  to  say,  of  detaohments 
from  the  crews  sei'ving  in  the  fighting  on  shore,  but  with  an  ever 
present  sense  of  the  vital  importance  of  attending  to  the’  safety  of  the 
ships.  Though  the  Iving  was  weak  at  sea,  he  had  geherally  some 
vessels  at  his  command,  and  the  “ Tories  ” who  sailed  on  his  behalf 
from  Irish  ports  and  the  Channel  Islands  were  not  despicadle  ibes. 
The  journals  kept  by  Sir  William  Penn  during  his  Service  for  the 
Parliament  on  the  coast  of  Ireland,  and  published  in  Mr.  Grenville 
Penn’s  “ Memorial  s,”  show  the  nature  of  the  training  which  the 
navy  then  received.  It  was  just  such  work  as  has  been  done  by  not 
a lew  officers  now  living.  There  are  constant  notices  of  ineasures 
taken  in  combination  with  the  military  officers,  of  guns  lent,  of  men 
landed,  for  this  purpose  or  for  that,  commonly  with  some  such 
proviso  as  “ provided  always  and  by  all  means  (no  excuse  to  the  con- 
trary)  they  repaired  on  board  every  niglit ; as  also,  at  all  times  of  tlio 
day  they  be  ready  to  do  the  like,  if  nccessity  should  require.”  A 
great  change  had  liappened  in  the  half  century  since  the  taking  of 
Cádiz  by  Howard,  Essex  and  Raleigh.  Then  the  admiral  and  the 
sea  captains  were  still  gallant  gentlemen,  whose  business  it  was  to 
fight,  but  whose  connection  with  the  sea  was  tomporary  and 
accidental.  By  1646  the  sea  officer  is  a quite  different  and  a pro- 
fessional  man.  The  official  formation  of  a eorps  of  sea  officers  began 
with  Charles  II.,  and  was  even  then  a slow  process ; but  the  type 
was  formed,  and  the  Crown  only  recognised  what  already  existed. 
At  Cádiz  admiráis  and  captains  are  seen  hurrying  eagerly  ashore  to 
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be  abreast  oí’  one  another  in  tbe  storming  oí'  tbe  town,  to  the  neglect 
of  the  sailor-like  business  of  destroying  the  Spanish  sliips  wbich  were 
trying  to  find  i*efuge  up  tbe  bay.  In  1046  the  naval  officer  never 
loses  thought.  of  bis  vessels,  and  wbatever  be  does  in  combination 
with  the  soldier  is  done  subject  to  the  obligation  to  think  first  and 
always  of  tbem. 

It  is,  therefore,  natural  tbat  we  sbould  find  an  undeniable  naval 
brigade  used  in  tlie  wars  of  tbe  Protector.  One  was  formed  in  tbe 
jarring,  and  on  tbe  whole  most  ill-bandled,  fleet  sent  out  to  attack 
tbe  Spaniards  in  the  West  Indies  in  1655.  This  fleet  carried  a con- 
siderable body  of  soldiers,  and  it  recruited  more  men  in  the  West 
Indies.  But  neitber  the  troops  it  carried  from  borne,  ñor  those 
raised  at  Barbadoes  and  the  Eeeward  Tslands,  were  of  trustworthy 
quality.  The  soldiers  were  largely  disbanded  men  of  the  King’s 
regiments  wbo  liad  never  been  well  disciplined,  and  liad  lost  much 
of  wliat  military  quality  they  ever  liad.  At  Barbadoes  the  new 
levies  belonged  to  the  floating  element  of  adventurers  wbo  abounded  in 
the  "West  Indies,  and  wbo  afterwards  formed  the  bulk  of  the  Brothers 
of  the  Coast  and  the  B ucean eers.  Of  such  men  it  may  safely  be 
asserted  that  they  “ carne  in  on  the  plundering  accouiit  ” — to  use  a 
phrase  of  the  time.  ÜSTeither  element  was  to  be  trusted.  A regiment 
of  sailors  was  formed  and  put  under  the  command  of  Goodson,  wbo, 
from  the  little  that  is  known  of  him,  appears  to  have  been  both  an 
energetic  man  and  a convinced  Puritan.  During  the  disastrous 
attack  on  San  Domingo,  wlien  most  of  the  soldiers  and  the  West 
Indians  beliaved  very  ill,  the  sailors  of  Goodson’s  regiment  set  an 
excellent  example.  But  for  them  and  a few  of  the  soldiers  who  did  their 
duty,  the  fugitivos  would  have  been  cut  to  pieces  by  the  handful  of 
horsemen  from  whorn  they  were  flying  in  panic.  It  is  to  be  noted 
that  these  sailors  liad  been  specially  picked  and  drilled  after  the  fleet 
reached  Barbadoes.  JSíeitlier  tlien  ñor  for  long  afterwards  was  it 
thought  necessary  to  give  all  men-of-waPs  men  training  as  “ small 
arm  men.”  In  Elizabethan  times  the  Earl  of  Cumberland,  though 
an  cxpcricnced  and  seemingly  a careful  commander,  liad  actually 
waited  till  he  was  in  the  West  Indies  before  dividing  his  men  into 
companies  and  practising  them  for  his  attack  on  Porto  Pico.  A 
large  proportion  of  his  following  would  consist  of  adventurei’S  who 
liad  already  formed  part  of  the  corps  wliich  were  being  constantly 
raised,  and  again  disbanded,  in  those  times.  We  may  fairly 
suppose  that  the  sailors  chosen  to  forni  G-oodson’s  regiment  were 
precisely  those  who  had  had  some  practico  already.  Therefore  we 
need  not  suppose  that  there  was  a total  lacle  of  experience  eitlier  in 
Cumberland’s  followers,  or  in  Goodson’s  regiment  in  1655.  Indeed, 
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the  success  of  both  bears  witness  to  tlieir  capacity.  Still,  we  see  that 
our  ancestors  of  the  sixteent-h  and  seventeenth  centuries  were  not  yet 
convinced  of  tlie  necd  for  timely  preparation. 

The  reign  of  Charles  II.  was  a time  of  much  bad  execution,  but  it 
was  also  a period  of  not  a little  good  design.  It  saw  the  beginning 
of  the  regular  corps  of  officers,  and  of  the  attempt  to  make  the  sea- 
service  as  honourable  as  the  land,  which  Coventry  said  was  the 
object  of  the  Dulce  of  York.  To  this  time  also  belongs  the  first  effort 
to  provide  the  navy  with  a permanent  corps  of  “ small  arm  men  ” in 
the  shape  of  the  admiral’s  regiment.  There  was,  indeed,  no  novelty 
in  the  employment  of  soldiers  in  sliips.  On  the  contrary,  the  novelty 
lay  in  the  growing  superiority  of  the  seamen  and  the  sea  officers. 
But  in  former  times  the  soldier  liad  been  merely  soldier.  He  went 
to  sea  as  an  incident  in  his  Service,  but  not  to  form  part  of  a regular 
naval  forcé.  ÍTow,  however,  we  hear  of  the  soldier  as  assigned  to  the 
Service  of  the  ñeet.  For  a long  time  his  position  remained  some- 
wliat  ambiguous.  The  admiral’s  regiment,  which  was  disbanded  by 
the  Revolution  of  1688,  the  regimen ts  of  Torrington  and  Pembroke, 
of  King  William’s  reign,  the  regimen  ts  of  Queen  Anne,  and  th,e 
other  corps  of  unstable  existence  and  ill-defined  position,  which  were 
the  predecessors  of  the  present  regiment  of  marines,  raised  in  the 
beginning  of  the  Seven  Years’  War,  were  designed  not  only  to  provide 
the  íleet  with  small  arm  men,  but  to  recruit  the  body  of  seamen. 
This  was  so  much  the  case  that  they  could  be  rated  A.B.  after  two 
years’  service  at  sea.  The  conflicts  to  which  this  use  of  the  marines 
led  bclong  to  the  history  of  the  corps ; but  its  foundation,  or  rather 
successive  foundations  and  destructions,  till  the  present  regiment  was 
reached,  may  be  noticed  here  as  part  of  the  process  by  which  the 
navy  was  ren dered  ambidexterous.  It  was  supplied  with  a regular 
body  of  small  arm  men,  and  with  the  means  of  drilling  the  sailors. 

The  wars  of  Charles  TI.  do  not  afford  many  examples  of  the  use  of 
naval  brigades.  As  agaiust  the  Dutch  our  work  was  at  sea.  Even 
the  burning  of  the  Dutch  East  India  Company’s  storchousc  and  yards 
at  Terschelling  was  all  but  purely  naval  work.  Yet  the  retaking  of 
St.  Helena  in  the  second  war  by  Munden  and  his  ships  was  an 
instance  of  the  use  of  a naval  hrigade.  The  sailors  had  to  land  and 
turn  the  position  of  the  enemy  wlio  held  the  port  by  climbing  up 
the  cliff,  which  is  still  called  Ilold  Fast  Tom  in  memory  of  the  feat. 
Here  work  was  done  ashore  by  sailors  landed  for  the  purpose,  and 
done  both  in  proper  circumstances  and  the  right  way.  There  was 
pressing  need  to  recover  the  post,  which  as  being  the  one  resting-place 
we  had  of  our  own  on  the  route  to  the  East  Indies  was  of  inestimable 
valué  in  thoso  days  of  long  voyages  and  ever  thieatening  scurvy. 
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Therefore  Mimclen  was  justified  by  the  importance  of  the  stake  in 
risking  something  while  tbe  chance  that  he  would  be  interrupted 
by  the  Dutch  from  the  sea  was  not  so  very  great.  It  might  have 
deterrcd  the  stamp  of  timid  man  who  has  formed  the  opinión  that 
war  can  be  conducted  without  iucurring  any  risk,  but  Manden  was 
not  of  that  class. 

It  would  appear  at  first  siglit  that  the  long  wars  of  ICing  William 
and  Queen  Anne  ouglit  to  supply  us  with  numerous  examples  of  the 
uso  of  naval  brigades.  They  were  marked  by  repeáted  combined 
expeditions  to  the  coast  of  France,  and  by  almost  yearly  voyages 
against  the  French  possessions  in  the  West  Indies.  Yet  they  are  on 
the  whole  rather  barren.  The  attacks  on  the  Frénela  coast  were 
either  futile,  or,  as  in  the  case  of  the  repulse  at  Brest,  rescued  from 
futility  by  disastei'.  Moreover,  the  forces  landed  were  composed  of 
soldiers  sent  for  the  purpose.  As  for  the  expeditions  sent  to  the 
West  Indies,  they  present,  until  we  reach  the  last  years  of  Queen 
Anne,  the  most  dreary  spectacle  in  all  the  liistoi*y  of  the  Boyal  ISTavy 
in  so  far  as  it  is  known  to  ane.  Uere  also  it  was  the  pi’actice  to  send 
troops,  commonly  spccial  regiments  formed  by  drafts  from  those  at 
home,  to  be  landed.  When  the  sailors  went  ashore  it  was  rather  in 
emulation  of  plunder  tlian  in  honourable  rivalry  of  Service  with  the 
soldiers.  The  squadrons  were  frequently  joined  by  Jamaica  priva- 
tcers,  **  who  carne  in  on  the  plundering  account.”  This  was  the  class 
of  pci’sons  which  produced  Captain  !Kidd  of  piratical  memory,  and  in 
tlie  atmosphere  of  the  West  Indios,  still  redolent  as  it  was  of  the 
Brothers  of  the  Coast  and  the  Buccaneers,  seems  to  have  set  the 
fashion  to  soldier  and  sailor  alike.  JSTobody  who  has  looked  into- 
the  liistory  of  the  operations  will,  I think,  be  inclined  to  dispute 
the  accui-acy  of  Burcliett’s  opinión  that  they  brouglit  the  counti’y 
nothing  but  loss  and  discredit.  There  is  little  to  be  leamt  from  a 
scene  in  which  all  the  sweepings  of  the  corruption  of  Challes  II. ’s 
reign  were  put  down  to  work  far  from  home,  in  surroundings  which 
were  at  any  rate  semi-piratical,  and  with  an  encouraging  sense  that 
tlicir  gi'eat  distance  from  control  at  home  promised  immunity  for 
all  excesses. 

In  Europe  and  under  the  eye  of  the  great  officers  of  the  time,  from 
Bussell  to  Leake,  things  were  better.  A naval  brigade,  foi’med  how- 
ever  of  marines,  had  an  active  share  in  the  talcing  of  Gibraltar.  The 
mole  was  occupied  by  the  sailors  after  the  bombardment.  But  the 
Spaniards,  wanting  in  everything  at  the  critical  moment  as  their 
manner  is,  had  left  such  a weak  garrison  in  the  place  that  the  diffi- 
culty  of  the  capture  was  not  in  proportion  to  its  importance.  Still 
tlic  whole  story  of  the  taking  of  Gibraltar  does  illustrate  very  well 
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tlie  proper  use  of  a íleet  for  operations  against  tlie  shore.  A place 
knowia  to  be  ill  garrisoned  was  bombará  ed,  taken,  garrisoned  and 
stored  by  tlie  ñeet.  When  the  Count  of  Toulouse  carne  down  to 
retake  it,  part  of  the  stores  and  men  were  brought  back  into  tlie 
ships  to  help  to  figlit  the  battle  of  Malaga.  When  the  Erench 
retii’ed  after  the  action,  which  they  none  the  less  claimed,  and  con- 
tinué to  claim,  as  a victory,  the  men  and  stores  borrowed  werc 
restored  as  far  as  death  and  wounds  and  the  expenditure  of  powder 
would  allow.  The  operations  on  shore  were  leept  sxibordinate  to  the 
•effeetive  use  and  safety  of  the  íleet ; and  as  it  was  not  defeated  they 
proved  successful.  Here,  again,  it  may  be  pointed  out  that  timidity 
and  an  overpowering  sense  of  the  perils  which  might  supervene  if  the 
enemy  appeared  at  sea  would  have  prevented  the  Allies  from  acting 
against  Gibraltar  at  all  while  there  was  any  prospect  that  the  Count 
of  Toulouse  might  come.  But  Rooke  and  liis  Dutch  colleagues  acted 
as  the  Duke  of  Wellington  did  at  Ciudad  Rodrigo  and  at  Badajos, 
when  he  lcnew  that  armies  superior  to  his  own  were  marehing  to  the 
relief  of  those  places.  They  struck  in  the  interval  allowed  them, 
and  the  men  they  liad  to  spare  for  the  garrison  did  not  so  weaken 
them  but  that  they  were  able  to  figkt  a drawn  battle,  which  left  the 
town  in  tlieir  possession.  This,  then,  is  an  example  of  the  legitímate 
use  of  a naval  brigade — a measurable  risk  incurred  foi'  a sufficient 
object.  The  landing  of  more  than  half  the  fighting  crews  of  Drake’s 
ships  at.  San  Domingo  was  only  accidentally  legitímate.  It  was  safe 
because  there  was  no  enemy,  and  he  might  have  left  his  ships  at 
anchor  without  a man  in  them  and  not  have  incurred  appreciable 
danger.  Yet  he  can  hardly  have  had  the  right  to  consider  that  this 
was  certain,  thougli  he  was  justified  in  liolding  that  it  was  highly 
probable.  Another  instance  of  the  correct  use  of  a naval  brigade  was 
the  landing  of  2400  seamen  and  marines  to  work  the  batteries  during 
the  siege  of  Barcelona  in  1705  by  the  Englisli  ships,  and  of  600  by 
the  Dutch.  This  draft  reduccd  the  ships  to  their  “ middle  comple- 
ment.”  The  help  was  given  to  the  Pi'ince  of  Hesse  and  to  Peter- 
borough  on  the  distinct  understanding  that  if  the  Erench  ileet 
approached  the  men  were  to  come  on  board  again.  In  this  case  a 
risk  was  run  since  possible  conditions  of  wind  and  liglit  might  have 
laid  the  Allied  íleet  open  to  attack  in  circumstances  which  would 
have  made  it  hard  to  recover  the  men  in  time.  But  considering  their 
own  strength,  what  the  Allies  had  seen  of  the  methods  of  the  Erénch, 
and  what  they  knew  of  the  effect  the  financial  distress  of  Ring 
Eewis  had  had  on  the  condition  of  his  navy,  it  was  a reasonable 
risk  they  were  entitled  to  run. 

By  the  end  of  the  reign  of  Queen  Anne  the  navy  was  constituted 
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in  all  essentials.  Many  improvemcnts  were  made  in  detail,  and  it 
went  through  a moral  and  intellcctual  chánge  of  a very  thorougli 
kind  between  the  war  of  the  Austrian  Succession  and  tlie  American 
War  of  1779—1783.  But  in  outward  things  the  alterations  were  less 
between  the  death  of  the  Queen  and  the  end  of  the  íirst  third  or  so  of 
thia  century  than  have  taken  place  in  the  last  forty  years.  There 
will,  therefore,  be  no  need  to  diverge  again  into  the  constitution  of 
the  navy  in  dealing  with  the  omployment  of  naval  brigades.  A ship’s 
company  consisted  of  the  “ prime  seamen,”  who  were  never  secured 
in  large  numbers  except  by  the  direct  or  indirect  action  of  the  press, 
and  of  whom  a captain  rarely  liad  as  many  as  he  desired ; of  marines, 
or  soldiers  serving  as  marines ; and  of  the  miscellaneous  element  of 
“ waisters,”  landsmen,  ordinary  seamen  and  boys>  who  again  were 
diluted  by  drafts,  or  volunteers,  from  the  jails.  With  these  elements, 
in  which  the  bad  or  doubtful  often  predominated  over  the  good,  our 
ofñcers  had  not  only  to  figlit  at  sea  but  to  co-operate  continually  with 
the  troops  on  shore.  Their  own  exertions,  a ferocious  discipline,  the 
cxample  of  the  good  men,  and  a natural  pugnacity  not  always 
wanting  to  the  bad,  enabled  them  to  acliieve  an  extraordinarily  high 
level  of  general  success.  The  navy  was  never  at  a lower  level  of 
spirit  and  intelligence  than  when  Vernon  sailed  to  Carthagena  with 
W entworth.  Yet  it  is  striking  to  see  how  superior  the  sailors,  ofñcers 
or  men,  were  to  the  soldiers  in  spirit,  in  sel  f- relian  ce,  and  in  adapta- 
bility.  It  would  be  quite  beside  the  question  to  go  here  into  the 
dispute  between  "Vernon  and  Wentwortli.  Yet  the  open  quarrel  to 
which  the  sailors  and  soldiers  carne  in  that  ill-managed  business 
cannot  be  altogether  passed  ovcr  when  we  are  dealing  with  the  use  of 
naval  brigades.  If  they  were  to  be  employed  with  full  effect  it  was 
necessary  that  they  should  work  harmoniously  with  the  soldiers. 
Unfortunately,  there  was  a standing  feud  between  the  two  dating 
baok  at  least  to  the  middle  of  the  seventeenth  century.  The  soldiers 
and  sailors  of  the  expedition  of  1655  carne  to  blows  at  Jamaica.  In 
King  William’s  reign  military  ofñcers  commonly  declined  to  go  on 
expeditions  to  the  West  Indies  because  they  were  unwilling  to  subject 
themselves  to  the  “ arrogance  ” of  the  sea  commanders.  The  sailors 
retaliated  by  resenting  the  pretensions  of  the  military  men.  We 
have  to  keep  this  mutual  liostility  well  in  mind  in  oi’der  to  under- 
stand  how  twó  English  gentlemen  in  the  position  of  Vernon  and 
Wentworth  could  come  to  the  terms  they  did,  The  fact  is  that  the 
sailor  expected  the  soldier  to  be  an  ass — that  is,  an  animal  to  which 
it  was  necessary  to  appeal  with  a cudgel.  The  soldier  expected  the 
sailor  to  be  a brute.  We  will  not  inquire  how  far  these  respective 
cstimates  were  justified  in  the  particular  case.  It  is  enough  to 
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point  out  that  while  tkey  were  lield,  liarmonious  co-operation  was 
hardly  to  be  expeeted,  and  while  that  was  true,  it  followed  tliat 
tlie  amount  of  good  work  done  by  naval  brigades  was  necessarily 
limited. 

Another  instance  of  unfortunate  co-opcration  ocourred  at  the  end 
of  the  same  war.  This  was  thc  abortive  siego  of  Pondickerry  in  1748. 
Boscawen,  who  commanded,  was  a man  of  more  ability  and  also  of 
incomparably  more  temper  and  judgment  than  Vernon.  ÜVloreovei', 
he  was  in  a inuck  better  position.  Pondiclierry  was  not  natnrally  so 
strong  a place  as  Carthagena,  and  he  was  commander-in-chief  of  the 
forcé  of  5220  mcn  landed.  Of  this  number  880  were  marines  and 
1100  were  sailors  “ who  had  been  taught  the  use  of  small  arms.” 
Tliere  was  here  the  unity  of  command  whieh  Vernon  believed  would 
ha  ve  secured  success  at  Carthagena.  Yet  the  siege  was  a compílete 
faihire.  The  reason  for  the  ill  success  is  not  far  to  seek.  Altkough 
Boscawen  was  in  the  position  and  had  the  responsibility  of  a general, 
he  had  not  the  full  power,  and  he  did  not  show  that  he  had  any  of 
the  knowledge.  That  he  had  “ eonspicuous  valour  and  anxiety  for 
the  public  Service,”  as  Beatson  has  it,  is  unquestionably  true.  But 
he  was  told  to  rely  on  his  engineers  for  professional  advice,  and  they 
were  incompetent.  Indeed,  it  was  not  till  later  times  that  we  began 
to  form  a regular  corps  of  engineers.  Au  ollicer  of  more  pliability  of 
mind  than  Boscawen  would  have  adapted  himself  to  the  circum- 
stances,  and  would  have  found  means  to  malee  good  the  deficiencies 
of  the  engineers.  Nelson  did  when  the  same  task  was  set  him  at 
Bastía.  But  Boscawen,  though  unquestionably  an  excellcnt  seaman 
and  a stout  fighter,  was  nothing  else,  and  as  much  must  be  said  of 
the  very  great  majority  of  the  admiráis  of  his  generation.  The  navy 
was'weak  on  the  intellectual-military  side.  Even  so  enei-getic  a man 
as  Boscawen’s  contemporary  Pocock  was  content  to  endeavour  to 
carry  out  the  Pighting  Instructions,  whieh  were  so  drawn  up  as  to 
malee  a decisivo  battle  betwecn  equal  fleets  as  good  as  impossible 
against  an  adversary  who  did  not  choose  to  meet  us  half-way. 
Therefore,  it  was  only  natural  that  when  an  officer  who  had  been 
trained  as  a seaman  to  fight  according  to  certain  precise  rules,  was 
suddenly  called  upon  to  interpret  the  great  underlying  principies  of 
war  into  unfamiliar  terms  of  soldiering,  he  should  have  been  at  a loss. 
He  did  not  even  know  that  there  were  principies  to  apx>ly,  but  only 
instructions  to  obey.  ISTelson,  who  had  the  happiness  to  rise  in 
a generation  in  whieh  Bodney’s  battle  of  Dominica  and  Howe’s 
victory  of  the  lst  of  June  had  swept  the  cobwebs  out  of  the  eyes 
of  naval  ofíicers,  was  able  to  interpret,  but  Boscawen  was  not, 
and  probably  would  not  have  been,  even  if  he  had  been  un- 
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hamperecl  by  directions  to  take  the  advice  of  bis  engineers.  So 
on  this  occasion  tbe  naval  brigade  liad  once  more  to  take  part 
i ti  a costly  failure.  The  sailors  alone  contributed  265  men  to  the 
total  loss  of  1065. 

The  Spanish  and  Austrian  Succession  Wars,  which  liad  dragged 
languidly  along  from  1739  to  1748,  present,  on  the  whole,  a melan- 
choly  scene.  The  best  they  did  was  to  rouse  the  nation,  and  the 
navy  with  it,  to  a sense  oi‘  the  pressing  need  for  reform,  not  so  mnch 
in  inachinery  as  in  spirit.  The  resulta  of  the  great  movement  which 
pulled  the  navy  up  from  the  Slough  of  Eespond  of  Walpole’s  last 
years  were  seen  in  the  Se  ven  Years’  War.  Yet  this  began  badly 
enough  with  the  tragedy  of  Byng.  We  have  not  to  dcal  with  that 
story  here,  except  to  iioint  out  that  one  detail  of  it  has  something 
to  tell  us,  at  lcast  indirectly,  on  the  subject  of  naval  brigadas. 
Wlien  Byng  left  lióme  he  carried  with  him  Lord  Bobert  Bertie’s 
regiment  of  Fusiliers  to  reinforce  the  garrison  of  Malion.  Marines 
were  sent  ashore  to  malee  room  for  these  soldiers.  It  follows  that  if 
the  admiral  liad  landed  Lord  Bobert  and  the  regiment,  he  would 
at  once  have  found  liis  crews  dangerously  reduced.  It  would  be 
diíficult  to  quote  a better  example  of  liow  “ not  to  do  it  ” when  a 
fleet  has  to  co-operate  with  troops.  The  garrison  could  not  have 
been  reinforced  without  crippling  the  ships,  thougli  it  was  known 
that  the  Frencli  liad  a squadron  at  sea ; of  this  Byng  liad  every 
right  to  complain,  though  he  had  no  right  to  malee  the  laches  of  the 
Admiralty  an  excuse  for  putting  his  hand  to  the  plough  as  if  he 
feared  it  would  burn  his  fingers,  instead  of  setting  himself  to  malee 
good  the  follies  of  his  superiors  by  his  own  exertions,  and  in  the 
interest  of  his  country.  But  the  miserable  failure  to  relieve  Mahon 
was  an  inhcritance  from  earlicr  and  worse  times.  Already  better 
times  were  beginning  in  the  East  Indies. 

The  expedition  which  punished  Surajah  üowlah  for  the  capture  of 
the  company’s  factory  at  Calcutta  and  for  the  liorrors  of  the  Black 
Hole  may,  not  fantastically,  be  said  to  mark  the  opening  of  a new 
era  in  tlie  relations  of  soldiers  and  sailors.  Clive  and  Watson,  who 
commanded  the  squadron,  had  their  diíferences  of  opinión,  and  on 
one  occasion  at  least  the  soldier  had  some  reason  to  think  that  the 
admiral  was  pi’esuming  on  his  rank  as  lcing’s  officer,  but  neither 
allowed  his  personal  feelings  to  interfere  with  the  Service.  Although 
divo  was  throughout  the  more  conspicuous  of  the  two  leaders,  the 
success  of  the  enterprise  was  largely  due  to  Watson,  who  co-operated 
loyally.  If  his  place  had  been  held  by  such  a man  as  Grifñn,  who 
had  commanded  with  signal  incapacity  in  the  East  Indies  during 
the  previous  war,  the  result  might  well  have  been  very  different. 
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Gi'ifñn  was  a bad  specimen  of  the  mere  “ Tarpaulin  ” and  brutal 
“ Wapineer  Tar,”  tliough  a gentleman  by  birth.  He  would  certainly 
have  been  arrogant  and  quarrclsome,  on  the  look-out  for  every  sbred 
of  excuse  for  hectoring  a soldier  officer.  The  military  men  of  an 
earlier  generation  would  have  been  equally  on  the  watch  for  some- 
thing  to  resent.  Olive  and  Watson  made  the  least  of  all  possible 
causes  of  dUTerence  between  them  and  the  utmost  of  every  reason 
for  promoting  the  public  Service.  The  major  part  of  the  work  which 
fell  to  the  squadron  was  thorouglily  naval.  The  ships  attaeked 
forts  and  carried  the  soldiers  np  the  river.  But  naval  brigade 
work  was  done  also.  Historians  of  the  campaign  record  how  one 
“ Strachan,  a common  sailor  belonging  to  the  Kent,”  being  fired  with 
native  valour  and  also  “ grog  ” made  of  arrack  (rice  spirit),  precipi- 
tated  the  storm  of  the  fort  of  Budge-Budge  by  rambling  into  the 
breacli  during  the  night,  when  he  saw  liimself  dotible.  It  was  not 
the  most  heroic  way  of  promoting  a feat  of  war ; but  at  least 
Straehan’s  excesses  did  not  prevent  him  from  going  in  the  right 
direction.  The  prominence  given  to  this  absurd  story  comes  of  the 
universal  love  of  gossip.  There  was  a small  naval  brigade  of  fifty 
men,  eommanded  by  Lieutenant  Hayter  and  seven  midshipmen,  in 
the  little  army  whicli  finally  ruined  the  ISTabob  of  Bengal  at 
Plassy,  while  the  wliole  work  of  protecting  the  Communications 
by  land  as  well  as  by  water  fell  to  the  squadron.  The  campaign 
was  in  fact  an  admirable  example  how  to  combine  ships  and  men, 
and  men  from  the  ships  with  their  guns,  in  order  to  attain  a common 
object. 

As  long  as  the  French  continucd  to  offer  resistance  to  our  advance 
on  the  coast  of  Coromandel  the  navy  had  its  share  of  the  fighting  on 
shore  as  well  as  the  whole  task  of  j>rotecting  our  own  Communi- 
cations and  cutting  those  of  the  French  at  sea.  Towards  the  cióse 
of  the  war  two  combined  expeditions  took  place  which  were  as 
harmonious  and  therefore  as  successful  as  the  campaign  of  Clive 
and  Watson,  though  neithcr  left  equally  permanent  results. 
The  first  was  the  capture  of  Manila  by  Admiral  Cornisli  and 

Colonel  Hraper.  The  second  was  the  capture  of  Ilavana  by 

Pocock  and  the  Earl  of  Albemarle  in  1762.  A battalion  of  sailors 

9 

was  landed  at  Manila  to  assist  the  marines  who  were  already 
attached  to  the  troops,  and  the  army  drew  its  battering  train  from 
the  ships’  guns.  Eight  24-pdrs.  and  two  18-pdrs.  were  landed, 

by  the  admiral,  “ as,  to  save  time,  we  brought  only  the  land- 

carriages  and  platforms  from  Madras.”  Xt  was  no  new  tliing 
when  the  army  had  to  look  to  the  navy  to  sripply  it  with  guns 
of  position  at  Ladysmith. 
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The  capture  of  Havana  provecí  a more  arduous  business  than  the 
taking  of  Manila  ; but  it  was  equally  harmonious  and.  successful.  The 
“liappy  and  pcrfect  unanimity  which  subsisted  between  the  land  and 
the  sea  Services  ” is  recorded  by  the  chief  engineer,  w lióse  journal 
is  printed  in  Beatson,  with  a faint  air  of  surprise  which  suggests 
doubts  wliether  he  dicl  not  expect  a difíerent  scene.  Only  twenty- 
two  years  had  passecl  since  tlie  notorious  quarrel  of  Vernon  and 
Wentworth,  but  many  things  had  happened  in  the  interval,  and 
notably  the  great  ministry  of  the  eider  Pitt  had  instilled  a new  spirit 
into  all  officers.  Besides  doing  mucli  in  its  own  way  and  on  its  own 
element  the  navy  workecl  harcl  to  serve  the  army.  Keppel,  acting 
under  the  direction  of  Pocock,  “ landecl  a considerable  body  of 
seamen,  who  wcre  extremely  useful  in  landing  the  cannon  and 
ordnance  stores  of  all  kinds,  manning  the  batteries,  making  fascines, 
and  in  supplying  the  army  with  water,  there  being  no  water  or  wells 
on  the  Cavannos.  The  admiral  landed  cannon  of  difíerent  calibres 
from  the  ships,  two  mortars  from  the  Tliunder  bomb  on  the  east  side, 
two  from  the  Grenada  bomb  on  the  west  side,  with  oíd  cables  for 
erecting  defences,  oíd  canvas  for  making  sandbags,  and  ammunition  ; 
affordecl  every  other  assistance  that  was  in  bis  power ; and  set 
himself  the  example  of  the  cordiality  and  harmony  which  subsisted 
between  the  two  corps.”  This  desire  to  make  every  body  understand 
how  well  the  navy  and  the  army  had  pulled  together  was  obviously 
shared  by  Sir  George  Pocock.  In  bis  letter  to  the  Secretary  of 
the  Admiral ty  announcing  the  fall  of  the  town  he  says  : “ It  will  be 
as  needless,  as  almost  impossiblo,  for  me  to  expresa  or  describe  that 
pcrfect  harmony  that  has  uninterruptedly  subsisted  between  the 
fleet  and  army  from  our  first  setting  out.  Indeed,  it  is  doing 
injustice  to  botli  to  mention  them  as  two  corps,  since  each  has 
endeavoured,  with  the  rnost  constan t and  cheerful  emulation,  to 
render  it  but  one  ; uniting  in  the  samo  principies  of  honour  and 
glory  for  their  TCing  and  country’s  Service.”  The  navy  had  been 
cngaged  in  the  work  on  which  Collingwood  describecl  himself  as 
having  been  engaged  at  Bunker  Plill,  namely,  in  “ supplying  the 
army  with  what  was  necessary  for  them.”  The  sailor  was,  in  fact, 
the  handy  man  wlio  was  to  be  relied  on  to  fight,  build,  clig,  fetch, 
carry,  and,  generally  spealcing,  make  goocl  the  want  of  a proper 
corps  of  sappers  and  miners,  commissariat  or  transport.  Granted 
the  absence  of  an  enemy  on  the  water,  which  was  the  case  at  IManila 
and  líavana,  this  way  of  making  a complctely-equipped  army  by 
combining  the  two  corps  into  one  is  perfectly  legitimate.  It 
is  also  to  be  noted  that  the  Spanish  sailors  were  doing  much 
the  same  work  on  the  other  side.  The  guns  in  the  batteries  were 
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mostly  fought  by  them,  and  the  defence  of  the  Moro  was  directed 
by  a naval  officer,  Don  Luis  de  Velasco,  who  was  killed  in  the 
storm. 

Collingwood’s  account  of  his  share  in  the  battle  of  Bunker  Hill  is 
in  fact  a compendious  description  of  much  of  the  Service  rendered  by 
the  navy  in  the  war  of  1779—1783,  till  the  intervention  of  France 
and  Spain  made  it  a naval  war  of  the  first  magnitude,  and  even 
afterwards.  The  San  Juan  expedition,  an  essentially  foolisli  busi- 
ness  which  all  but  deprived  this  country  of  Nelson,  might  be  quoted 
as  an  example  how  not  to  employ  a naval  brigade  or  any  other  forcé. 
But  both  in  this  and  the  greater  revolutionary  war  which  followed, 
the  instances  of  the  Services  rendered  by  the  navy  to  the  army 
become  so  numerous  that  it  is  impossible  to  give  a list  of  them. 
The  naval  campaigns  of  the  first  period  and  Wellington’s  six  years 
of  fighting  in  tho  Peninsula  present  so  many  and  sucia  glorious 
objeets  to  our  national  pride  that  we  forget  much  of  the  events  of 
those  years.  One  has  to  go  out  of  the  way  a little  to  be  able  to 
realise  to  what  an  extent  the  British  army  of  that  period  was  afloat 
frorn  Sweden  to  Bgypt,  with  intervals  of  disembarkation  here, 
there,  and  every where,  often  followed  by  swift  re-embarkation. 
In  all  this  the  navy  had  a share  which  brought  it  in  the 
way  of  doing  much  Service  on  land.  One  passage  is  indeed 
familiar,  becauso  it  belongs  to  the  actions  of  the  only  admiral 
wliose  pei'sonality  and  life  llave  ever  taken  hold  of  the  imagination 
and  affections  of  his  countrymen — namely,  the  sieges  of  Bastia 
and  Cal  vi,  and,  in  general,  the  opera tions  ashore  in  Oorsica  during 
1794. 

It  is  a story  which  has  the  furtlier  merit  of  illustrating  very  well 
how  and  in  what  circumstances  a fleet  can  sei've  the  jmrpose  of  an 
army.  The  occupation  of  Toulon  had  not  done  so  much  injury  to 
the  Frénela  Bepublican  ISTavy  as  we  had  intended  that  it  should,  baat 

it  did  enough  to  make  our  eneiuy  totally  helpless  in  the  Mediter- 

ranean  for  the  time  being.  Lord  Hood  coaild-  there fore  calcúlate  on 
being  left  free  fox'  a space  fi'om  all  interruption  by  Frénela  sqaiadrons. 
It  happencd  that  the  island  of  Corsica  presented  him  with  an  almost 
ideal  opportuiaity  to  deliver  a blow  at  the  eixemy.  The  Corsicans 
were  in  revolt,  and  had  driven  the  Fi’ench  from  all  the  island  except 
a few  fortifíed  coast  towns.  It  may  be  added  that  tlaese  gaiTisons 
and  their  officers  must  íaot  be  supposed  to  have  been  of  the  same 
quality  as  the  troops  of  the  veteraia  ai'mies  of  the  Bepublic  aiad  the 
emperor  were  a few  years  later.  They  were  full  of  the  anarchy  of 
the  Jlevolution.  "YVe,  on  the  other  hand,  had  a body  of  soldiers  at 

our  disposal,  not  experienced  as  yet,  but  well-drilled,  obedient,  and 
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quite  ready  to  fight.  This  little  army  had  been  too  small  to  hold 
Toulon,  but  it  was  amply  sufficient  to  “ discuas  ” tbe  rcmains  of  the 
Frcnch  forces  in  Corsica.  In  combination  with  the  fleet  it  would 
have  liad  xio  more  difficulty  in  performing  the  task  than  would  have 
been  enougli  to  give  zest  to  the  meal.  Eord  Hood  was  perfectly 
justiñed  in  expecting  the  co-operation  of  the  military  autliorities  in 
a resolute  attempt  to  make  an  end  of  the  remaining  French  garrisons. 
Everybody  knows  that  he  did  not  get  what  he  might  fairly  have 
counted  on.  Sir  Gilbert  Elliot,  who  had  boen  sent  from  homo 
to  act  as  commissioner  at  Toulon,  and  was  now  in  Corsica,  speaks 
bitterly  in  one  of  his  letters  of  the  “ high  lounge  ” of  the  soldiers 
with  whom  he  had  to  deal,  and  compares  it  with  the  brisk  zeal  of 
the  naval  men.  Fie  was  unquestionably  tliinking  of  the  refusal  of 
Dundas  to  lend  his  help  in  the  siege  of  Bastia.  Apologies  may  be 
laboriously  made  for  the  general,  but  they  will  never  be  anything 
more  than  the  plausible  excuses  whicli  are  always  available  by  or  on 
behalf  of  the  unenterprising  man  who  is  reluctant  to  act  wlien  diffi- 
culties  have  to  be  encountered.  Even  if  the  general  had  been  right 
in  considering  the  task  of  taking  the  town  impossible,  his  troops 
would  have  been  better  employed  in  making  the  attempt  than  in 
doing  notliing.  But,  as  the  result  shows,  it  was  not  impossible. 
The  navy  has,  however,  some  ground  to  be  grateful  to  the  memory  of 
the  general  who  gave  it  its  most  complete  triumph  o ver  the  army. 
Whcn  we  say  “ the  navy,"  it  is  necessary,  however,  to  bear  in  mind 
that  the  majority  of  the  men  employed  in  the  siege  of  Bastia  were 
not  sailors,  but  soldiers  assigned  to  serve  with  the  fleet  as  marines. 
Fiero,  by  the  way,  it  may  be  noted  that  the  help  rendered  ashore 
by  naval  brigades  has  its  counterpart  in  the  service  which  soldiers 
have  given  to  the  fleet  at  sea.  They  have  often  taken  the  place  of 
the  marine — that  is,  of  the  soldier  attached  to  the  fleet — and  in 
conceivable  circumstances  might  do  so  again.  The  presencc  of  a 
draft  of  artillery  or  infantry  in  the  modern  battleship  would  be 
no  more  surprising  or  unprecedented  than  is  the  presence  of  a naval 
brigade  at  Ladysmith.  When,  during  the  Commonwealth  and  the 
Protectorate,  it  was  found  diflicult  to  man  the  ships,  the  want  of 
sailors  was  supplied  by  detachments  of  soldiers.  Both  Malié  de  la 
Bourdonnais  and  Suffren  in  the  course  of  their  campaigns  on  the 
coast  of  Coromandel  made  up  their  crews  with  the  help  of  soldiers, 
who  were  not  always  even  of  European  race  ; and  these  two  were 
by  far  the  most  successful  of  the  Frencli  naval  ofíicers  who  have 
fought  against  us.  Of  course  this  was  not  because  they  employed 
soldiers,  white  or  blaclc,  but  because  of  their  personal  qualities. 
Yet  their  example  shows  that  good  use  could  be  made  of  soldiers 
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in  ships,  and  that  at  a time  when  the  trade  of  sailorman  was 
far  more  alien  from  tlio  shore  life  than  it  is  in  the  steamer  of 
to-day. 

The  forcé  at  Lord  Hood’s  disposal  for  the  siege  of  Bastía  on  the 
land  was  in  the  main  militaiy  in  training,  and  not  a little  of  the 
work  was  done  by  military  officers.  The  navy  contributed  the  enter- 
prise,  the  will,  and  the  vigorous  direction  exercised  by  Lord  Hood  at 
sea  and  by  ISTelson  on  land.  Then  it  contributed  a pi’oportion  of 
sailors  who  were  employed  in  “ snpplying  the  army  with  what  thcy 
needed,”  and  in  tliose  other  ways  already  described  by  the  engineer 
in  the  siege  of  I-Iavana  in  the  passage  quoted  above.  In  that  period 
much  of  what  we  did  in  the  world  was  effected  by  the  px*ocess 
defined  by  Dugald  Dalgetty  as  “ laying  the  head  of  the  sow  to  the  tail 
of  the  grice,”  or,  in  less  picturesque  language,  by  making  shift  with 
what  carne  to  hand.  At  tliis  the  sailors,  whose  whole  existence 
tended  to  make  them  handy,  were  likely  to  be  partícularly  excellent. 
The  view  that  you  are  not  to  be  exjxected  to  achieve  the  result  unless 
you  are  xurovided  with  everything  needed  for  the  pnrpose  and  a 
margin  to  guard  against  accidents  was  held,  consciously  or  uncon- 
sciously,  by  Dundas.  So,  if  the  decisión  had  rested  with  him.  Bastía 
woxild  not  have  been  taken.  The  navy  was  taught  to  do  with  less, 
and  so  it  tried  and  succeeded,  the  soldiers  helping  cheerfully,  as  tliey 
might  be  trusted  to  do  when  the  example  was  set  them,  and  they 
were  no  longer  left  to  the  direction  of  mere  pedantry.  Of  all  the 
Services  the  navy  rendered  the  army  nono  was  more  signal  than 
the  stimulus  given  by  the  cutting  rebuke  implied  in  the  taking  of 
Bastía.  I could  not  cite  evidence  to  show  that  the  lesson  was 
appreciated,  and  yet  it  must  have  worked.  At  any  rate,  I do  not 
think  it  would  be  possible  to  quote  anything  quite  so  bad  as  the 
languor  of  the  military  officers  in  those  early  days  in  Gorsica  from 
the  following  years  of  the  long  war.  The  triumph  of  the  sailors  was 
not  very  gently  carried,  and  the  relations  between  them  and  the 
soldiers  were  of  the  kind  called  strained  for  some  time  afterwards. 
Indeed,  the  naval  men  never,  even  towards  the  end  of  the  Peninsular 
war,  when  the  army  had  taken  the  tirst  place  and  was  abundan  tí  y 
energctic,  quite  ccased  to  look  upon  the  military  officer1  as  essentially 
wooden. 

Space  would  fail  for  any  attempt  to  describe  the  work  done  on 
shore  by  naval  brigades  round  the  coast  of  the  Peninsula  during  the 
war.  Its  enterprises  were  innumerable.  Phillimore’s  ‘ Life  of 
Admiral  Parker  * gives  a picture  of  it  as  it  was  seen  on  the  north  coast 
of  Spain.  But  the  most  vivid  account  is  in  the  seventeenth  chapter 
of  Dundonald’s  autobiography  of  a seaman,  where  he  tells  the  tale  of 
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his  defence  of  tlie  Trinidad  fort  at  Rosas.  Much  of-the  navy’s 
share  in  those  operations  did  not  cali  for  the  employment  of  naval 
brigades.  Our  ñúgates  and  other  ligbt  vessels  were  constan  tly 
engaged  in  giving  rcfuge  to  tlie  guerrillero  bands  of  the  Spaniards  on 
the  coast  of  the  Bay  of  Biscay,  and  in  landing  tlrein  wliere  they  could 
resumo  their  raids  on  the  French.  Again,  the  measures  by  which  we 
made  the  coast  road  of  Catalouia  useless  to  the  French  were  not  at 
first  of  a kind  to  cali  for  the  landing  of  seamcn  and  marines.  We 
began  by  sweeping  the  road  with  that  fcu  cl'cnfcr  which  Marbot 
describes  as  having  blocked  the  Corniche  on  the  Italian  Riviera  years 
before.  It  was  a most  effectual  method  for  a time.  When,  for 
example,  the  French  were  first  repulsed  from  Gerona,  and  Souliam  had 
to  retreat  to  Mataro,  the  firc  of  the  English  fi'igates  made  it  impos- 
sible  for  him  to  march  by  the  coast  road.  líe  was  compelled  to 
sacrifice  all  his  artillery  and  take  to  the  liills.  AVlien  later  on  the 
French  raised  batteries,  and  made  it  less  safe  for  our  liglit  vessels  to 
approach  the  coast,  tlien  the  navy  fell  back  on  the  use  of  landing 
partios  of  seamen  and  marines  to  turn  these  places  and  destroy  them. 
But  feats  of  tliis  character  were  performed  all  over  the  world  where- 
ever  there  were  Frenchinen,  or  allies  of  France,  to  be  attacked.  The 
surprise  of  Fort  Marrack  in  Java  by  Bieutenant  (afterwards  Lord) 
Lyons  in  1811  was  a conspiouous  example.  In  these  days  there  is 
less  gratification  than  there  was  once  in  recalling  the  memory  of  the 
share  the  navy  took  in  the  occupation  of  Washington  and  the  burning 
of  its  public  buildings  in  1814.  Yet  Rear-Admiral  Cockburn’s 
co-operation  with  General  Ross  of  Bladensburg  was  as  hearty,  as 
indispensable,  and  as  successful  as  had  been  the  help  given  by 
Watson  to  Olive,  by  Cornish  to  Draper,  and  by  Pocock  to  the  Earl  of 
Albetnarle.  But  how  often  have  we  fought  when  the  navy  took  no 
share?  Except  in  the  interior  of  India  and  on  the  North-West  Frontior, 
the  occasions  have  been  rare  in  which  it  was  not  represented.  Even 
in  India  Captain  Peel’s  men  and  guns  had  their  active  and  important 
part  in  the  suppression  of  the  mutiny.  Tlxe  memory  of  the  naval 
brigade  in  the  Crimea  is  still  fresli  in  the  minds  of  all.  China  has 
afforded  a less  famous  field,  but  there  also  the  naval  brigades  have 
been  busy. 

If  we  are  justified  in  estimating  the  future  from  the  past,  and  in 
the  long  run  we  have  no  other  means  of  forecasting  what  is  to  come, 
it  must  be  taken  for  granted  that  some  portion  of  the  navy  will  be 
with  most  armies  which  we  have  occasion  to  employ.  A povver  which 
has  'the  sea  for  its  base  every  where,  not  only  must  rely  on  its  navy 
for  the  power  to  conduct  all  wars  beyond  its  own  borders,  but  has  a 
peculiarly  powerful  motive  to  cali  upon  its  fieet  for  purely  military 
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work.  Nations  which  liave  mueh  less  reason  to  lean  on  their  navy 
do  the  same  on  occasions.  The  French,  for  instance,  made  use  of  a 
naval  brigade  for  the  defence  of  París.  ISTapoleon  had  long  before 
made  regiments  out  of  the  crews  of  his  ships  and  employed  them  in 
Germán  y.  I do  not  say  lie  called  on  his  sailors,  because  the  m en  who 
filled  the  long  list  of  ships  he  kept  idle  in  port  did  not  as  a rule  deserve 
the  ñame,  at  any  rate  in  the  later  days  of  his  reign.  His  cxample 
also  is  not  much  to  the  present  purpose,  for  when  he  called  away  the 
crews  of  his  ships  it  was  because  he  had  renounced  all  hope  of 
making  a legitímate  use  of  his  fleet,  and  was  at  his  wit's  end  to  fill  up 
his  armies.  The  situation  can  hardly  arise  witli  us,  if  only  for  the 
very  sufficient  reason  that  long  before  our  navy  has  fallen  to  the  level 
of  impotence  reached  by  iNapoleon’s  we  shall  be  ruincd.  Yet  even 
his  example  shows  that  a ñeet  is  always  a potential  part  of  the  land 
forces  of  every  State.  Xt  is  only  necessary  that  the  crews  should  be 
able  to  use  weapons  which  can  be  made  available  ashore  as  well  as 
afloat,  and  this  they  always  have  been  and  always  must  be.  When 
the  Prendí  summoned  part  of  their  sailors  to  dcfend  París  they  were 
doing  exactly  what  we  did  when  Captain  Peel’s  brigade  was  sent  into 
the  interior  of  India.  They  did  not  use  their  bluejaclcets  as  soldiers 
because  their  fleets  were  sliut  into  xjort  by  a Germán  blockade.  At 
sea  they  had  an  overwhelming  superiority  all  tlirough  tlie  war.  What 
they  did  was  to  draw  on  the  superfluous  strengtli  of  their  navy  to  malee 
good  the  deficiency  in  their  army.  This  is  precisely  the  course  we 
followed  when  Admiral  Cornish’s  soldiers  were  landed  at  Manila,  or 
when  a división  of  marines  was  sent  to  aid  Wcllington  to  hold  the 
lines  of  Torres  Yedras,  and  to  garrison  Lisbon.  The  circumstances 
were  more  fortúnate  for  us  tlian  for  the  Frénela  in  1870,  but  in  other 
respeets  they  were  very  similar. 

The  cali  upon  the  navy  for  Service  ashore  tvill  hardly  be  less 
pressing  in  the  future  than  it  has  been  in  former  years.  Xn  exaet 
proportion  as  our  territorial  obligations  multiply  will  be  the  necossity 
for  a mobile  armed  forcé  which  will  be  available  everywhere  and 
rapidly.  And  tliese  obligations  do  increase.  ÜSTeither  so  long  as  the 
conditions  remain  the  same  is  there  any  reason  why  we  should  be 
reluctant  to  spare  part  of  the  ships’  companies  from  time  to  time, 
and  even  for  considerable  periods,  for  the  shore.  The  navy  exists  to 
serve  the  general  interests  of  the  Empire  anywhere  and  everywhere, 
and  its  men  may  legitimately  be  used  inland  at  a crisis  so  long  as 
their  absence  does  not  imperil  the  ships.  The-  general  principie  is 
clearly  laid  down  in  the  letter  of  the  Admiralty  to  ISTelson  to  which 
reference  has  been  made  above.  “ Althougli  in  operations  on  the  sea 
coast  it  may  frequently  be  highly  expedient  to  land  a part  of  the 
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seamen  of  the  squadron  to  co-operate  with  and  to  assist  tlie  army, 
when  tlie  situation  will  adniit  oí*  tkeir  being  immediately  re-embarlced 
if  tlxe  squadron  sliould  be  called  away  to  act  elsewkere,  or  if  Informa- 
tion of  the  approach  of  an  enemy’s  fleet  skould  be  received,  yet  tbeir 
Bordships  by  no  means  approve  of  the  seamen  being  landed  to  form 
a part  of  an  army  to  be  employed  at  a distance  from  the  coast,  where, 
if  they  should  have  the  misfortune  to  be  defeated,  thoy  might  be 
prevented  from  returning  to  the  ships,  and  the  squadron  be  thereby 
rendered  so  detective  as  to  be  no  longer  capable  of  performing  the 
Services  required  of  it ; and  I have  their  Lordships’  commands  to 
signify  their  directions  to  your  Bordship  not  to  employ  the  seamen  in 
lilco  manncr  in  futuro.”  But  when  the  Admiralty  wrote  thus  in  1799 
to  Nelson,  my  Lords  had  in  their  minds  a situation  in  which  the 
appearance  of  a Prendí  fleet  in  the  neighbourkood  of  a British 
squadron  was  highly  probable.  Ñor,  I tliink,  is  it  possible  to  doubt 
that  if  Bruix  had  been  a bolder  man  he  might  have  proíited  by  the 
scattered  State  of  our  fleet  in  the  Mediterranean,  and  by  the  pre- 
occupation  of  Nclson  with  the  Service  of  the  Neapolitan  sovereigns, 
to  give  our  chiéfs,  though  they  included  so  great  a man  as  Nelson,  so 
great  an  officer  as  St.  Vincent,  and  so  sto vitan  admíralas  Lord  I£eith,  a 
tolerably  severe  lesson.  With  that  possibility  before  them  My  Lords 
were  quite  right  in  directing  admiráis  to  go  by  the  rules  which  had 
been  adopted  by  Penn  on  the  coast  of  Ireland,  and  by  the  allied 
admiráis  at  Barcelona — namely,  never  to  allow  the  sailors  to  go 
further  from  the  ships  than  they  could  be  instantly  summoned 
back.  The  case  is  altered  wliere  there  is  no  fear  of  what  Admiral 
Colomb  deíined  as  the  “ naval  threat.”  Where  you  are  secured 
against  interrupfcion  from  the  sea  there  is  not  the  same  motive 
for  caution.  Then  the  question  whether  you  will  or  will  not 
send  a large  part  °f  your  crews  up  “ to  Capua  ” must  be  answered 
negatively  or  afBrmatively  according  to  the  importance  of  the 
holding  of  Capua. 

There  is,  however,  another  aspect  of  the  question  which  must  be  A danger. 
taken  into  account.  We  hear  a good  deal,  and  with  only  too  much 
truth,  of  the  tendency  of  all  things  naval  to  the  shore  in  these  days. 

If  we  are  prepared  to  multiply  the  use  of  naval  brigades  there 
inay  seem  to  be  a danger  that  naval  offioers  will  turn  their  tlioughts 
more  than  ever  to  the  land.  Sinee  the  epoch  of  great  naval  wars 
carne  to  an  end  they  have  had  a strong  temptation  to  seek  every 
opportunity  for  being  landed  since  their  own  element  continúes  to 
offcr  them  so  few  chances  of  distinction.  And  this  will  continué  to 
be  the  case  until  great  naval  wars  begin  again,  of  which  there  is  little 
present  pi’ospect.  The  peril  is  not  a very  grave  one.  A naval  ofíicer 
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The 

Marinee. 


will  be  none  the  worse  for  the  moral  and  intellectual  training  he 
undergoes,  even  in  sueh  puroly  soldierly  work  as  has  come  in  liis  way 
at  Ladysmith  or  the  Modder.  ISTor  is  it  likely  that  he  will  be  long 
enough  away  from  the  sea  to  grow  rusty  in  his  profession.  More- 
over,  he  is  exercising  a part  of  it  wheu  lie  fights  on  land.  The  sailor 
of  to-day  is  a trained  “ small  arm  man,”  and  has  liad  the  education  of 
an  infantry  soldier.  He  was  nowise  out  of  place  in  the  squares  at 
Tamai  and  Tamanieb.  There  is  a possibility  that  when  work  of  tliis 
nature  has  to  be  done  the  naval  officers  will  desire  to  havc  all  their 
share  in  doing  it  they  possibly  can,  since  it  must  needs  offer  to  many 
of  them  the  best  chance  they  are  likely  to  meet  of  getting  promotion 
in  time  to  feel  safe  of  clearing  the  dreaded  age  lixnit  which  bars  the 
road  to  the  higliest  ranks.  There  has  been,  and  will  be  again,  soine 
controversy,  and  also  there  is  some  angry  feeling  cióse  to  tliis  matter. 
Therefore  one  has  to  toncli  it  very  lightly.  Still  there  are  certain 
general  considerations  which  are  sufficieiitly  obvious.  Our  fleet 
ineludes  an  element  which  is  essentially  military  in  the  shape  of  the 
marines.  Other  States  prefer  as  a rule  to  malee  no  visible  distinction 
in  dress  between  the  men  who  are  added  to  their  crews  to  serve  as 
soldiers,  and  the  bluejackets.  IsTeither  do  they  allow  of  any  división 
of  command.  They  liave  but  one  corj>s  of  combatant  officers.  Tliis 
has  not  been  our  system,  and  although  proposals  may  be  heard 
occasioually  for  putting  the  various  classes  of  officers  in  our  navy 
into  a species  of  Medea’s  cauldron,  and  seeing  if  we  cannot  combine 
them  into  sometking  new  and  better,  no  such  experiment  is  likely  to 
be  made.  Our  organisation,  thougli  deplorably  wanting  in  that  paper 
uniformity  and  mechanical  “ logic  ” which  have  always  distinguished 
the  French,  can  at  any  raté  say  this  for  itself,  that  it  has  stood  the 
strain  of  more  than  two  centuries  (counting  from  the  reign  of 
Charles  II.,  when  the  modern  navy  began  to  take  shape),  and 
has  during  that  long  period  aehieved  a higher  level  of  general 
success  than  any  other  fighting  forcé  in  the  world.  It  has 
always  been  admirable  except  in  times  of  corrupt  administration 
and  a low  moral  level  in  the  nation,  and  there  are  inward  evils 
in  the  character  of  the  men  themselves  against  which  no 
organisation  is  a safeguard,  and  for  which  no  change  in  organisation 
is  a remedy. 

With  tliis  soldier  element  in  the  fleet  there  ouglit  to  be  no  reason 
wliy  the  seaman  element  should  be  unduly  drawn  upon  for  Service 
on  shore.  The  navy’s  contribution  to  the  army  on  land  has  always 
consisted  largely  of  marines,  and  ought  to  continué  to  be  so  composed. 
If  it  is  made  a rule  that  when  both  marine  and  bluejacket  are  landed 
the  officers  of  each  line  shall  be  in  strict  proportion  to  the  men,  there 
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will  be  no  fear  that  sea  ofñcers  proper  will  be  drawn  away  in  exces- 
sive  numbers.  Again,  logic  of  a better  kind  than  the  French  would 
seem  to  require  tliat  when  the  nien  of  tbe  fleet,  marines  and  blue- 
jackets,  are  soldiering,  then  the  officer  wlio  is  trained  first  and 
foremost  to  be  a soldier  should  not  be  in  the  suboi'dinate  position 
whieh  he  inevitably  has  to  take  on  shipboard. 

David  IIannay. 
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PART  II. 


ALPH  ABE  TIC  AL  LIST  OF  BKITISH  AND  FOREIGN 
ABMOUBED  AND  UNAEMOUEED  SHIPS. 

The  lists  of  ships  were  subjected  to  important  modifications 
(ed.  1896).  The  order  of  the  columns  was  rearx*anged  so  as  to 
correspond  in  the  British  and  Foreign  Lists.  A column  was 
introducejd  for  complements  in  place  of  that  for  coal  endurance, 
and  the  place  in  the  foreign  lists  where  a ship  has  been  built  was 
added.  The  calibre  of  all  foreign  guns  is  now  given  in  inches. 

The  máximum  draught  at  normal  displaeement  has  been  given 
wherever  it  was  possible  to  ascertain  it. 

As  every  nation  is  constan tly  rearranging  the  armament  of 
individual  ships,  it  is  only  possible  to  publish  the  latest  accessible 
information. 

The  vessels  which  in  the  British  Ofíicial  Ncivy  Lists  are  called 
First-Class  Gunboats,  and  in  the  French  Lists  are  lcnown  as 
Aviso  Torpilleurs,  are  called  in  these  lists  Torpedo  Gunboats. 
Torpedo-boats  of  all  classes  below  Torpedo  Gunboats  are  placed  in 
a sepárate  list. 

Storeships,  Harbour  Service  Ships,  and  Training  Ships  are  not 
included  in  these  lists. 

The  ships  of  those  Powers  whose  ISTavies  are  of  small  importance 
will  be  found  at  the  end  of  Part  IT. 

The  sketches  of  inany  ships  have  been  reduced  to  lialf  scale,  so  as 
to  enable  more  sketches  to  be  given  without  increasing  the  size  of 
the  book. 
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The  following  abbreviations  are  used  throughout  thc  Alphabetical 
List,  occurring  mainly  in  the  first  column,  showing  the  class  of  ship, 
and  in  the  armour  column  : — 


a.c.  Armoured  cruiser. 
a.g.b.  Armoured  gunboat. 

b.  Barbette  ship. 
br.  Broadside  ship. 

e.b.  Ccntral-battery  ship. 

c.d.s.  Coast-defence  ahip. 

c.  Composite-built  hull. 
comp.  (in  armour  column).  Oompound 

or  steel-faced  armour. 

c. t.  Coiming-tower. 
corv.  Corvette. 

cr.  Cruiser. 

d. v.  Bespatch  vessel. 
g.b.  Grunboat. 

g.v.  Gun-vessel. 


n.s.  llarveyed  or  similar  hard- 
faced  steel. 

K.a.  Krupp  steel. 

i.  Iron  hull. 
shd.  Sheathed. 

s.  Steel  hull. 

2 s.  Twin  screw. 

t.  Turre  t-ship. 

t . Triai-speed  and  I.H.P.  at 
triáis  (in  speed  and 
T.H.P.  columns). 
to.cr.  Torpedo-cruiser. 
to.g.b.  Torpedo-gunboat. 
to.r.  Torpedo-ram. 
w.  W ooden  hull. 


Armament  Abbreviations. — As  breech-loading  riñed  guns  are 
now  the  most  numerous  in  all  fleets,  it  must  be  understood  that  all 
guns  are  of  that  description,  unless  it  be  otherwise  indicated. 


1. 

M.Li.Xl. 

Q.F. 


f.  tu.  or  b.  tu. 

sub. 

B.n. 


Light  guns  unde r 15  cwt.,  including  boats*  guns. 

Muzzle-loading  rifled  guns. 

Quick  or  rapid-firing  guns ; unless  otherwise  indicated  all  guns 
following  that  first  marked  as  Q.F.  in  the  armament  column  are 
also  quick-firers. 

Fixed  or  bow  tube  for  discharging  Fish  Tori^edoos. 

Submerged  tnbe  for  do. 

To  6-in.  guns  indicates  that  sepárate  cartridges  are  used,  but  it 
must  be  observed  that  though  this  service  classification  is  re- 
lamed for  the  lates t pattern  6-in.  (Vickers)  gun,  wbich  has  no 
metal  cartridge,  that  gun  attains  the  full  q.f.  rate  of  fire. 


Boilers. — It  has  been  thought  desirable  to  indicate  particulars 
of  the  water-tube  boilers  adopted  in  the  principal  fleets.  The 
following  abbreviations  have,  therefore,  been  given  in  the  column 
devoted  to  indicated  horse-power.  *Where  no  reference  occurs  the 
boilers  are  of  the  cylindrical  type  : — 


W.T. 

Water-tube  boilers,  where  the 

Du  T. 

Bu  Temple. 

type  is  not  known  or  not 

Nic. 

Niclausse. 

yet  decided. 

Ñor. 

NTormand. 

B. 

Belleville. 

N.S. 

N ormand-Sigaudy. 

Bl. 

Blechynden. 

R. 

Beed. 

B.  & W. 

Babcock  and  Wilcox. 

T. 

Thornycroft. 

D’A. 

B’Allest. 

Y. 

Yarrow. 

E. 

Earle. 
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Roy  al  Naval  Reser  ved  Merchant  Cruisers 
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Ihcrtí  are  aleo  numerous  ships  en  the  Admiralty  List  coinplying  with  Ailmiralty  uonditions  aa  to  subdivisión  whicli  Lave  no  uutional  tie.  They  are 
suitable  for  recciving  an  arnwmeut,  but  there  is  no  anangemeut  \yitb  Ovyueis,  except  tbe  promise  oí  preference  for  occasional  State  einployment. 
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tubes ; lannched  1897.  There  are  several  otlier  amall  gunboats ; also  the  torpedo-rain  Maipii  (1063  tons,  1750  LH.P.),  built  in  England  in  1880.  fihe  Morio  Company  has  sold  to  the 
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* Natural  draugbt  t Bunker  capacity. 
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BRAZIL —Armoured  ShiDS 


Exclusive  of  guns  and  ammuuition.  The  sliip  is  undergoing  reconstruction  at  Elswick. 
Floating  batteriep,  Brazil  (1518  tons)  and  Lima-Barros  (1444  tona). 
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t All  the  q.f.  gnus  above  S-pr.  ín  Brazilian  N&vy  are  Armstrong. 

Teu  screw  gunboats,  200  tone  to  400  tone,  and  eigbt  paddle  gimboate,  120  tons  to  160  tons. 


CHILI— Armoured  Stops. 
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The  displacement  of  (¡ermnn-built  slii¡>s  ¡n  mctr'c  tons. 

Torpedo-gunboat  Pii-Tmg  (3l9  tons).  four  gunbonts  of  411  tons,  two  of  300  tons,  four  of  215  tons  (defence  of  Cantón  Roads),  training  vessel  Tung-Chi,  1700  ton3— 
all  launehed  1885-88. 


DENMARK—  Armoured  Ships. 


230 


•^HdtnoxduioQ 

co  c>  . c©  cz>  <vs> 

JO  IO  * CJ3  -h-i  co  * OI 

r— 4 CO  OI  T— 1 OI  OI 

•.Cxdcins  t«of> 
ITinuo^ 

tous. 

115 

230 

250 

120 

180 

170 

Speed. 

knota. 

12-25 

12-0 

15*0 

15-6 

12-0 

12- 4 

13- 0 

t 

14- 0 

Annament. 

•soqnx 

opydaox 

. «rf4  CO  -O  «rf4  . -rH  - 

CO 

co  r . <o  r co  r ^ r 

r .2  -<  .«  r « . gi  .2 

i j es  •— * w4  2^  r-' 

4 «9  a*r  c.~ 

g a S ^ ^ » -S 

w>~*l  h o S3  °D”&  — ^ 

la  g;  § g;  |a  •?  ^ -g 

11  |s  -s  1 15  M Sé  t •• 

!«■  ¿i  - J*  a.á  n.a  «• 

^.2  _•  tA  .2 .2  •?  ^ w-s  d 4<  .2  <¿  d 

-?  4<  •?  ^ 4<  & ^ ~ .g  r S*  4<  4.  ’Tá 

g CO  ^ ^ OS  ^ r-HGO 

OI  Sq  OI  OI  r-H  •— « 

\ 

H 

o 

a 

■5 

bh 

s| 

«a 

taches. 

4 

2 

2 

4-2 

a Í 

a zs 
í§ 

incbes. 

8 

10 

8 

5 

8 

8-4$ 

8 

«i 

<3 

indios. 

7 
12 

12 

5 

8 
9 

• t 

É 

' 1 

104.000 

275.000 

200.000 

93.000 

147.000 
138,900 

•qonn‘üri  jo 

cr>  C©  CO  OO  OI  CO  COfcQ 

I—  t—  CO  CO  C"  CO  CO  r— 

co  COCOCOCO  co  co  CO  <—< 

— • r-H  i“H  r— 1 i— < -4  -H  PQ 

*-> 

*9 

ao 

j| 

Copenhagen 

Copenhagen 

Copenhagen 

Copenhagen 

Copenhagen 

Copenhagen 

(Copenhagen 

Copenhagen 

Copenhagen 

•ja.viod 

-0S4OH  pO^-BOIpUI 

1070 

4000 

4200 

5100 

1560 

2260 

2200 

2600 

•sjBUydojd 

ó cq  r?q  cq  cm  cq  *— < cq  cq  : 

i 

•*qSmu  q 

i ¿o  oo  cq  o o>  co  »o  co 

-H  oo  co  co  co  »o  co  »o 

r-H  t-H  i—4  rH  »-H  i—4  r-H  r— 4 

* TXTOOjJ 

^ o>  cqocouo  co  co  co 

• <0  O OS  O*  CD  co  co 

£Z  UO  'Th*  CO  40  CO  -ef4 

*qj3uon[ 

ft.  in. 

231  0 

257  6 
271  0 
242  0 
216  0 

237  0 

226  6 

221  6 

’^nDOlDD‘B[d8]CI 

metric 

tons. 

2344 

5347 

3470 

3260 

2076 

3083 

2150 

2400 

5317 

*11^11  J°  I’BIJOJTFJñí 

1—4  j— í C/5  CC  »— 4 ►— 4 CZ2  CQ  CQ 

ÑAME. 

Gorm  . 

Helgoland  . 
HerlufTrolle  . 
Iver  Hvitfeldt  . 
Lindormen. 

Odinf . 

Skjold  . . 

Tordenshjold  f . 

Unnamed*  . . . 

(Eerluf  Trolle  type) 

Olass. 

HÓ  si  *W  • 

r r r • en  r 

10  • ^ rjy.  ^ . «5 

73  H H 

c5  cá  o o 

Etbern  Snare  (torpedo  school-3hip),  530  toca,  2-in.  belt. 

* Estimates  of  1899-1900.  f To  be  reconstructed. 


DENMARK— Cruising  Ships,  &c. 


231 


es 

us 

ts- 

t— 

»rs 

04 

•luamoidtaoo 

c— 

co 

es 

f-H 

co 

CO 
1 — « 

es 

co 

•¿idclns  lvoO 

m 

US 

co 

es 

C4 

co 

Ob 

es 
co  ■ 

co 

04 

<z> 

cr> 

<=5 

>ÍS 

IVUUO& 

O 

** 

04 

i— H 

'O 

Á 

es 

co 

es 

!— 1 

US 

CO 

us 

04 

<=3 

es 

g 

a, 

es 

es 

co 

t> 

l> 

l> 

es 

crs 

CO 

i: — 

jo 

¿JÜ. 

t— 4 

rH 

l-H 

»— < 

r—i 

r—i 

—i 

r—i 

•saqnx 

opadaox 

: 

: 

04 

-H 

: 

: 

: 

US 

• 

• 

Tfi 

• 

* 

* 

• 

ú 

• 

* 

-et« 

co 

OI 

co 

.2 

04 

04 

** 

d 

d 

r 

os 

co 

á 

?-» 

3 

pe 

d 

us 

a 

V 

i 

2< 

^bO 

o a 

á 

co 

ex, 

ex, 

.2 

*4* 

co 

co 

ex, 

• 

co 

co 

.á 

i 

04 

co 

'S 

^bO  . 

g 3 

4—i  04 

d 

co 

2 

co 

2 

ex, 

O 

ex 

■B 

£ 2 
-<j  px, 

es 

H 

tí. 

tí 

d» 

tí 

c> 

04 

tí 

ex, 

OQ  _T- 

a *2 
s31- 
^ a 

ex, 

es 

g 

ct 

H 

tí^ 

•J 

#d 

* i 

co 

.9 

•? 

tr- 

C> 

.2 

.2 

OS 

• tí 
.2  ^ 

.2 

IS- 

.2  ^ 
04  *~~l 

O»  . 

40 

es  d 

cao  P-4 

co 

-.3 

co 

co 

US 

»— i 

— H 

O» 

T— < 

04 

04 

04 

04 

^—4 

co 

04 

•qD0d 

93 

ja 

~+?J 

— *?í 

<H?í 

Hei 

's 

o 

a 

04 

T— 1 

r-H 

,_H 

i— 1 

04 

S 

i— 

•< 

•uoijiso^x 

8 

jn 

Hfcl 

. 

. 

. 

. 

. 

. 

. 

• 

. 

ano 

o 

n 

04 

CO 

o» 

0 

es 

co 

$ 

<♦4 

■ 

CO 

co 

1 

; 

I 

CP 

co 

o" 

-*< 

CO 

t— 

r—i 

— 

-■ 

OI 

CO 

04 

04 

-M 

es 

CO 

trs 

r— 4 

F-  co 

CO 

co 

OS 

OS 

C7S 

ls- 

i — • 

t'- 

co  os 

•nounrr  jo  ojuq 

ao 

co 

co 

co 

co 

CO 

CO 

co 

oo 

co  oo 

r— l 

rH 

r— * 

1—4 

i— 1 

»— 4 

■ — 1 

. 4 r— 4 

• 

(O 

es 

fl 

a 

a 

a 

C3 

a 

0-3 

p 

(O 

<D 

p 

s 

as 

p 

<D 

c5 

bo 

bo 

bO 

bO 

bO 

bo 

bO 

bo 

bo 

a> 

>> 

o3 

ce 

ce 

c3 

ce 

ce 

efi 

se 

as 

4*1 

rQ 

n 

43 

n 

3 

(O 

"tí 

rZi 

a 

a 

(3 

2 

S 

e> 

fX, 

en 

ex, 

8, 

CD 

ex 

& 

ca 

04 

8, 

8- 

8- 

PQ 

a 

c3 

o 

O 

a 

o 

O 

s 

o 

O 

O 

O 

O 

O 

— 

CS> 

co 

o» 

o 

es 

es 

co 

es 

es 

•ao.woa 

-09JOJI  poj-ooipilj 

es 

*o 

r— 1 

us 

CO 

L— 

04 

O 

o 

co 

I 

es 

■es 

co 

8 

04 

US 

|o 

co 

uo 

•«JD110CÍO.IJ 

j 

sa 

- 

C4 

- 

04 

04 

04 

- 

r— 4 

H 

04 

.2 

04 

CO 

04 

co 

co 

o> 

O* 

•jqSn-e.iQ 

d 

es 

l— 

CO 

* 

»— i 

04 

tr- 

ir- 

co 

«— H 

— * 

»- 1 

pH 

rH 

*— 

. 

o 

es 

co 

CO 

ce 

O 

^S 

es 

<o 

co 

s 

*rau0ji 

co 

OI 

oo 

lO 

I — 

1— 

04 

co 

co 

CO 

co 

d 

04 

tH 

04 

04 

CO 

04 

04 

co 

"tM 

c3 

co 

CO 

CO 

co 

co 

es 

O 

es 

es 

•qjSuo''! 

co 

lO 

co 

OI 

lo 

& 

co 

co 

OI 

os 

r—i 

-r 

OI 

8 

C-l 

1 — 1 

l— H 

04 

04 

04 

04 

*— * 

H 

04 

04 

o . 

r- 

co 

CO 

c=> 

es 

ce> 

o> 

CO 

04 

es 

•íiiouiooTmlairr 

s 

2s  o 

04 

lO 

co 

OS 

»o 

cao 

04 

cao 

04 

co 

04 

4^- 

co 

US 

co 

1— 

US 

es 

crs 

0 s 

04 

r— 1 

r— 1 

r“‘ 

?—4 

04 

>— 5 

>— 5 

• nó 

02-3 

c/v 

02 

có 

i—5 

»—i 

al 

QQ 

• 

• 

• 

• 

• 

• 

• 

• 

c3 

• 

ÑAME. 

Absalon 

Falster 

tí 

<D 

>a 

Ph 

Geiser  . 

Heimdal 

Hekla  . 

Ingolf  . 

Moen  . 

a 

o 

tí 

E H 

.a 

ctí 

ai 

tí 

CD 

U 

tí 

^3 

t> 

• 

• 

* 

• 

• 

• 

• 

. 

i 

o 

tí 

da 

- 

fe 

'o 

rs 

*H 

CO 

* 

5» 

da 

da 

d 

fe 

ca 

tí 

b 

Gunboats, — Five  in  nuiaber  (LiUe  Belt,  Óresund,  Store  Belt,  Gró  isund,  GuldboTgsutnd),  of  150  to  240  tone,  200  to  400  l.H.P. 
Dagmar  (training-aMp),  corvette.  1200  ton3;  Hjuelperen  (inining),  280  tona;  Sleipnir  (ice-breaker),  1260  toua,  3000  l.H.P. 


FRANCE— Artnoured  Ships 


232 


•jtwinaicJinoQ 


'¿jddng  pioo 

pira.tn^ 


O 

r- 

co 


Cí 

CO 


— i h- 


co 

(M 

co 


o 

§ 


I-  n o 

es  o o 

H 00 


-o7~- 

<M  O 

O C£  „ 


Cí 

¿0 


O 
ce  __ 
ÍS 

I" 


o 


tí 
rH  = 

(13 

ci 


n 

a 

“I 


Cí 

tí 

g 

ó 

ce 


00  -H 


¿ Tá 

• c 


¿■g 

<*S 

s$  .H 

J. « 


Ó C5 

c 


• a 
co  a 
GC  ¿ 5 

'**  CO  o 

^ H4  ^vl 


Sb 

á 


c 

ic  J 


cí 


rH  a 

„*o 

4^1 


ir‘  d 
^ fe 


° a 

a « 

ló  '**. 

in  O* 


fa  : 

ó ~ 

.a" 


^ en 

oo  — 


Bk 

cr 

¿ 

•ó  .g 
»é  -h 
c 

r"f  oo 


ti  oo 
ó r 

..a 

.2-t* 

<A;H 
co  ^ 


o 

Cí 


C Sb 

'¿z 

o *d 

ce  2 


< es 
•co 


o ^ 

I*". 

CS  rH 

« IM 


*?  d 

oo  T 

.5  = 

tí  r 

eó  .2 

tí  _ 

r c! 
.2  3 

ors 

.2.3 

.2  -9 

d eó 

-•00  d 

.a  r»— 

ó? 

rH 

os 

*>« 

io 

§ 

?e? 

l- 

c¿  eó 

t>  T-í 

^úó 

— M ^ 
es» 

¿Si 

—4  , 

r-4 

Cí 

OI 

Cí 

Cí 

Cí 

OI 

-H 

Cí 

Cí 

inches. 

r-lM 

CM 

Cí 

pl 

Cí 

«-H* 

Cí 

Cí 

««) 

oo 

rH 

Cí 

r-*M  03 

co  a 

rH 

lT 

•o 


ce  n 
ce  ~ 


•qoamiq  jo  ai*<j 


> C£ 


- ’jo.wod 

•39JOU  pO^W3JpUJ 


3 rH 

Cí 


I-  . 

W I 
, = C08 


“P  . 

trm  nr 

irs  ~ 


O 

O -H 

O CS 

O 

<í  *•  <M 


— £&  — — 


CO  CS 

co  es 
00  00 


co 

es 

ce 


o 

t'- 

•o 

H- 

oo 


es 

es 

co 


•ÍS 

es 

co 


co 

es 

co 


o 

oo 

co 


=3 

O 

JO 


*03 


-¿ 

<Z3 


i2 


« 


-e 

es  j 


S £ 

-r-  > 

3 ¡g 


•c 

O 

L3 


ce 

es 

co 


o 

l-J 


BÍ 

OS 

co 


02 

rtí 

bJ 


O 

Sn 


o o 

° ,«A  Cí 

s®  s 


Cí  .« 

ofc 


oo 

es 

o 


o 

g» 

00 


co 

00 

«e 


<=>cq 


§< 

rn 


•WOUBdoJd  | 

gcsco  Cí  Cí  Cí  CO  Cí 

i 

•iq3ninu 

ft.  ¡n.j 

11  10 

24  7 
26  2 
19  2 
26  9 

24  7 
21  0 

•annra 

• ^t4  co  o o *— * ce  cí 

~ i— i r-l 

. O O CS  CO  CO  CO  O 

tí  -H  CO  CO  -H  Ctí  CO  lO 

•qiSuaq 

^.oocooo  O CO 

-H  — i—l  OO  —•  c*  p 

¿ 2 S §j  55  55 

•suara»s?l<t9Ki 

^,«3  S S g 2 

i;2i>o  os  i"  cí  •£  co 

JoH  - - •**  •»  CS  ‘tí 

Cí  -h 


•o 

es 


co 

o 

l- 

CM 


co 

Cí 

co 

oo 

o 

~ CS 


8 


e.  — 

ei  — 


'II«H  J° 


Cd 

<< 

55 


i 

5 


cü 

*3 


tí 

2 

'O 

rtí 

O 

<1 


rO 


CO 

«a 


02 


<D 

8» 


<1 


tí 

g 

a 

c8 

w 

*3 

.SJ 

S 

< 


- 

os 

i 

A 

O 

*3 

- 

| 

<1 


03 

¿¿ 

a 

CD 

P< 

tí 

ft 

'tí 

a 

<i 


0 tí 
^rS 

— V 

tí 

S 2 

•r-l  tí 

P0 

<1 


CZ3 

co 

t— ? 

^ ce 

fe 

od 

a 

• 

y» 

H 

oo 

0 

■35 

tí  a 

•g  « 

d 

.-4 

b O 

2 

(S  > 

a® 

2^ 

& o 

d 

o 

CP  pq 

pq 

Q 

tí 

e 

tí  ’•'* 

** 

tí 

tí 

tí 

£ 

M 


11,3953(31  0G7  0 2G  3 2 14,000  Loricnt  . 1891  991,707  15f  Í5{  4J  S 13*4-in.,  10  6*4-in.  Q.F., 

B i | I comp.  2Í3  small  o.p.  arul  n. 

* Now  ixrinarnont : Ainiml  ünpovrd  fto  reocive  fli«  «amo. 


168 

Cí 

625 

375 

•— < 

632 

101 

g 

r- 

669 

: 

531 

l tí 
§ 

o 

co 

rH 

Cí 

CO 

co 

■8 

§ 

io 

o 

r»  - 

co 

rH 

rH 

680 

1100 

677 

001 

700 

: 

0001 

1 

1350 

1950 

1 

1200: 

950 

g 

rH 

§ 

1020 

co 

O 

co 

co 

O 

l-H 

f-H 

o 

i- 

-H 

o 

o 

o 

t- 

F— 1 

O 

O 

CO  *** 

rH 

es 

i 

«) 

co 

tH 

rH 

* 

r-l 

r-l 

r-i 

1— 1 

f-H 

rH 

rH 

dí 

rH 

Cí 

Cí 

»tí 

rH 

rH 

Cí 

-iH 

^ § 

rH 

rH 

/—N 

¿3 

UO 

co 

rH 

J¡ 

0 g 

io 

*tíl 

Cí 

rH 

Cí 

rr 

d 

a 

c* 

Sr 

fl 

« 

<M 

lÓ  • 

r 

.9  d 

iÓ 

. 00  ■ 

rH 

.2  d 

Cí 

r 

a 

co  q- 

o 

r 

co 

iA 

«> 

1 

233 


<N  « 

¿3 

.S“ 

ló  ¿ 

iO  . 

co  ^ 

.2  -f 

¿i 


d*?ó> 


g3f 

’I-W. 

eo“.H 

w QQ 

CO  ^ • 

Oí  o 

„ r ^ 

fl  R« 

00  Gp  b 

s^S 

^ «o  —» 


Ós  ^ ^r-b‘ 

"^.2  3 g 

aH.Sa 

^r- 


j *a  .s 

rr  — ^ i 


>0,0^ 

N .2  CD  ^ •“* 

r i 2C 


,2 

CE  ^ -tí  ^ C0  -tí 


Ui 

CE 

fi 

T 

OS 

co 


o 

co 

•á 


* I 

d — 

. ^ 
a r 


rfl  * 


CO 


<m  a os 

d rt( 
.2  • : 


^ S 00  CD 

tí  “ e ^ r 
¿-2.S 

*>¿0 


<jo2-s„ 


•O 

co 


T a 

OS  co 


r ^ 
2 a 
c¿^ 
ó tí 

r-í  ■—> 


O» 

.2 

rf<  -S 

2 ^ 
. d 
d '7 

•««  30 
® rll 


>tí 

co 


Ó 


.s 


es 

p 

oó 
¿g 


w i 

&T: 

cr  r 


}• 
¡4  #C 

> ce 

i | co 

> r 

b 


Cí 

Cí 

Cí 

Cí 

rH 

Csl 

rH  CO  Cí 

rH 

-H 

O 

rH 

es 

-H 

*h 

Cí 

Cí 

co 

CCHi 

Cí 

Cí 

rH?» 

CO 

*4« 

CO 

cS* 

■ Cí 

H?| 

Cí 

Cí 

«w* 

Cí 

-Hn 

Cí 

Cí 

Cí 

«w 

co 

«If 

os 

Híl 

»H 

Cí 

nt 

«s 

rH 

0*» 

ití 

rH 

Ht 

QO  CO  ití 

w 

Hü 

CS 

«Ni 

*r 

Hn 

CO 

r*N 

OS 

OO 

i* 

0?  » 

QO 

a 

•es 

5 

00  ^ 

SM 

co 

rÜt 

es 

rH 

O 
rH  rH 

CO 

»tí 

rH 

?** 

t- 

00  « Í! 

»tí 

rH 

«3 

a 

rH 

Ití 

rH 

os 

«M  . 
co  sí 

2 « 

o 

s 

• 

,070,088 

000*098 

Cí 

3 

crT 

os 

o 

O 

co 

00 

8 

o 

o 

o 

o 

g 

O 

O 

CO 

: «T 

o 

co 

g 

o 

cT 

o 

00 

o 

8 

O 

tj- 

O 

O 

o 

cT 

s 

: 

g 

o 

o* 

S3 

o 

o 

co 

rH 

§ 

t-H 

r- < 

i 

rH 

rH 

§ 

-H 

8 

«o 

CS 

co 

rH 

g 

00 

So  g “ 

25  22  ^ 

, 1881 
1899 

1 

í 

QQ 

os 

co 

3 

00 

s 

tí 

•tí.  p c3 

1 s J 

1 g g 

« H Eh 

o 

es  o o 

v,  O í0  . 

Q -H  O - 

a co  co 


tí 


Cí  03 

cq  « 


Jñcotí  -PQ 

1— I Q0 


cq 


! 

h 

-tí 

O 


íc 

tí 

JB 


K 

a 


o 


os 


§H 

8^ 


I 

•f- 

S 

oo 


£ 

I 

M 

0 

JA 

Q 


pq  H 


o 

•tí 

p 


>5 

-4-j 

03 


§ 

eo 


«2 

a> 

rtí 


o 

co 

co 


^-.aq 

OS 


O 

r-4 

OS 


Oí  CO 
CN 


O 

co 

_ rti 
CO 


3 § 


ce 

1*0 

CM 

O 


s 


3 

C0 


CO 

CN 


O 

oo 

00 


Í3Í  ^ 

OO  rH 

■— 1 CO 


O 

co 


o 

-ti 

L'- 


co 

co 

(N 


_5 


O 

O 


CO 

i-H 

-f 

of 


Cí 

i—4 

co 


g 3 

S ■> 

O 


O 

_J^Í_ 


c n 


03 

¿í 


’Jl 


Oj] 


«5 

^3 


<u 


0 

« 

á 


I s 


M 

§ 

o 

i ^ 
2 

>s 

N 

0 

0 

O4 

- 

i 

KD 

O 

J5 

. 

a 

d 

10 

03 

O 

a 

© 

P 

4 rH 

.2 

g 

S 

3 

£ 

k> 

Jo 

'S 

h 

rH 

N 

w 

’tí 

tí 

d 

O 

N 

n 

‘5 

ü 

H 

1 tí 

» ü 

m 

o 

O 

tí 

£ 

ü 

O 

o 

O 

§ 

d 

o 

O 

i 

o 

rH 

O 

rH 

O 

rH 

O 

m 

0 

P 

> 

XD 

fl 

i 

a 

p< 

d 

P 

6 

id 

a.c. 

-tí 

- 

a.g.b. 

r¿ 

tí 

tí 

tí 

rtí 

■43 

rtí 

tí 

tí 

tí 

o 

tí 

tí 

tí 

tí 

rtí 

•S 

rtí 

tí 

rtí 

tí 

tí 

tí 

e 

’ , t Has  recelved  new  bollere.  A Incladíng  llquíd  fuel. 

Keconstruction  r>f  Amiral  Diiperrá  lo  }>e  completad  1901,  Caim&n  1900,  Dévastation  1900. 


FRANCE. — Armótired  Ships — continuad. 


10-8-1*1.,  G 3-O-ít».  q-v-  6 4 1 14*8  l 400'  332 


S « 8 


03 

s 


co 

O O ~ 


O rH  O 

o o o 

rH  PH 


235 


§ § 2 


m 

ÍM 

CO 

co 

<N 

í> 

cb 

0 

óo 

(M 

cb 

-41 

cb 

0 

r— < 

O 

0 

O 

cb 

40 

T 

cu 

CO 

tH 

rH 

ÍN 

H 

1— 1 

<M 

H 

CN 

H 

r-í 

H 

<M 

C4 

co 

co 

^ g 

/“N 

co-i 

ao 

: 

^*§ 

»/í 

IO 

: 

tH 

a p— < 

_*oo 


•poó 

«A 

00  <N 

f rH 

•9  r 

í1-?»,*  g 

O «o  Q0  . ‘7 

Í r?4S 
§ 5»  “i 


03  S 

co 

^ s 

°ob 

« ®* 

tí  ^ 

.9 

tí  ^ 

tí  . 

tí» 

tí  ^ 

d.á 

1 

00 

Ó co 

á a 

. co 

° i 
• <r? 

d>« 

5 


^ 03  .5 


.2? 
ó ^ 

* tí 
r á 
a . 

3-? 


a r r 
!|¡  ■?•? 

^ rH 


l'»  pH 

«“I  cq 


“ * S r o r 
*7  a Rfl  ,"¡<fl 

r5  «6S*r*í4 


°o 

»¿>  rH 

Ó ^ 

t*  ^_l 
~1 
•7  .5 

r¿ 


0 r “2  -*• 

5-3  .g  - ,gr 

“¿! 

^ ^ « 1,  r-, 

r « • C4 

.2flH  r°°  2 pf 

1 *r  to  a « •— 

??  rj  tí** 

•>«.SS  ¿«Jen 


tí  T 

¿3 

4.a 

00  co 

f— i 

fl  B 

<¿  Ó 

t-  CO 


tí00 

••I 

5s 

Ó 04 

pH 

£ T?  ¿ 

r§« 
a . - 
3.2.9 
co  . T 

h«C5 


h 

Ó 

á 


Cm 

á 


»o 

- £ _ 

á 

í/i» 


eo 

co 

»C 

cT 

© 

© 


■*+pí  11 

' ijr 

3M 


H h 03  á 


04 

C3 

w 

03 

-4C 

C4  . 

03 

03 

_ 

00 

MN> 

03 

03  . 
• 00 
<m  a 

ar 

H 

el 

CO 

co 

03 

HCI  « 

03 

03 

co 

rH 

03 

Hh 

03 

HCI 

T 

© a5 

7*r 

t> 

*—í 

CO 

e** 

CO 

co 
*— < 

co 

?T 

1 

O 

2* 

H*c  a 
iT5  B 

coT  «j 
00  a 

co 

rH 

«N- 
1— 1 
rH 

00 

Hn 

OS 

S*~ 

v o 

*3 

• s 

* 2 


ec  . r-. 


8 

as 

8 


I 

¡> 

H 

O 

8 


* 

ce  «« 
¿ * 


2 s? 


8 


O 

co 

t> 


cs 

co 

t> 

s 


00 

o 

00 


o 

00 

»> 


CO  co 
t>  as 
00  co 


© 

p 

& 

03 

á 


© 

.& 

a 

<3 

B 

-kS 

02 


I 

© 

tJ 

I 


© 

a 

© 

c 

i 

+3 

0 

O 

« 

kl 

. 0 

OsO 

k 

P 

2 

> 

n 

c 

f 

w 

8 

á 

*© 

1 

« 

r> 

© 

m 

1 fe 

O 

1 

Gt 

PC 

0 

H 

os 

« 

3q 

tí 

kJ 

2 © 

ca  55 

s 

§ 

*G 

á 


- £1 


Bp  -j 

mi 

§j 

H 

8^ 

°.& 

So 

Sh 

Sp 

18,000 

Nio. 

8300 

B 

12,000 

0 

§á 

¿tu 

0 . 
« H 

0 p¿ 

03 

v.a 

OOS‘61 

1500 

19,600 

N.tí. 

12,000 

03 

«s 

OOil 

6071 

03 

co 

03 

co 

03 

03 

03 

CO 

CO 

03 

co 

03 

03 

03 

03 

27  9 

26  7 

O 

§3 

24  4 

19  2 

27  3 

27  3 

t> 

Of 

27  0 

10  4 

i> 

03 

27  3 

16  0 

11  10 

25  6 

© 

PH 

00 

00 

’Pf 

0 

tr- 

t> 

OS 

0 

i> 

00 

0 

co 

-+1 

00 

C3 

co 

t- 

OO 

co 

io 

*n 

co 

co 

03 

co 

10 

05 

O 

h* 

co 

10 

x: 

TU 

co 

co 

co 

co 

CO 

co 

co 

TÍ1 

TM 

co 

3 S 8 8- 


JL 


Tf  O 

8 3 


01 

*0 


8 a 


co  co 
00  os 


t>  00 

00  rH 
— CO 


8 

CO 


10  rl 


T* 

OI 

os 


rH  03 


i 

•3 

t 

P 


© 

G 

§ 


02 


■ *X3 
02  ^ 


0Ü  OQ 

*¡  *¡ 

H-I  1-J 


02 


. TJ  . 

02^3  02 


•8 

£< 


© 

A 

§ £ 
S¡¡ 


5 p a 


3 

© 

o 

cS 

a 


© 

co 

‘3 


c8 

G 


© 

3 


3 B g 


C0  CQ  02 

¿8  »-<  cy 

HH  k-3 


«S 


é 


* 

6 


*c> 

6» 


rO 

•« 

p¿ 

«5 


R 2 


FRANCE  — Armoured  Ships— continued. 


236 


Annament. 


i 


* 


FRANCE  — Oruising  Ships,  &c. — continued. 


313).  .1  S.  f 806  256  Ot  27  1012  8 2 7000  ¡Clierbourg  J1S97  123,383  ¡ ..  ..  16  2*5-in.  Q.P.,  6 l*8-ra.  .1  ..  123  0 1371  128 


239 


sg3K23ss 

O rH  rH  M rH  —i 


3 2 8 2 3 


CO  — 


»d 

<M 

co 


o 

a 

O 

o 

o 

O 

O 

00 

O 

o 

o 

r- 

o 

o 

co 

o 

o 

o 

o 

es 

o 

M 

co 

X 

8 

iq 

*H 

S 

3 

§ 

o 

3 

8 

co 

co 

(N 

W 

co 

*r 

co 

o 

T* 

<M 

H*1 

es 

00 

O 

o 

o 

T 

O 

O 

co 

CO 

H« 

9 

1—4 

O 

o 

O 

o 

o 

CO 

fe 

fe 

t> 

ó 

fe 

fe 

fe 

t>  "** 

Ó 

fe 

ó •** 

óo 

fe 

fe 

í© 

H 

•— 1 

rH 

rH 

(M 

r-4 

1—4 

r— ( 

1—4 

1-4 

CM 

4M 

• 

• 

•o 

: 

: 

Id 

<N 

: 

•O 

* 

: 

: 

: 

: 

• 

- 

% 

• 

• 

• 

¡s 

* 

CO 

p 

• 

• 

a 

a 

a 

GO 

co 

o 

oó 

4 

fe 

oó 

i 

• 

.s 

á 

• 

a 

* 

a 

fe 

d 

• 

ló 

r— 4 
00 

a 

r— 4 

O 

a 

á 

o 

*0 

1 

CM 

*T 

*T 

»o 

fe 

ira 

r-4 

fe 

io 

id 

00 

© 

.9 

.5 

• 

' 

fe 

.g 

• 

fe 

ú 

i— i 

■% 

• 

Ttl 

es 

c 

**? 

.S 

«.2 

.5 

.2 

rH 

ín 

r-( 

ó 

fe 

8 

rH 

r 

h 

CO 

fe 

co 

fe 

oo 

a 

oo 

Im 

d 

cb 

es 

fe 

9 

fe 

fe 

o 

fe 

fe 

fe 

fe 

4 

hi 

'X) 

4 

fe 

d 

o 

CS 

r-1 

i 

CS 

h- 

i 

fe 

d 

,2 

es 

d 

á 

aó 

d 

2 

• 

os 

d 

d 

-•-i 

fe 

í 

ó 

l-s 

¿T 

c T 

r-4 

.5 

ira 

(N 

4 

o 

^C© 

i| 

ira  • 

ó 

c 

? 

4 

fe 

M 

2 

7 

rf 

fe 

fe 

fe 

fe 

Ó 

¿0 

rH 

co 

»d 

»»o 

^4 

o 

fe 

fe 

i-4 

cb 

fe 

fe 

ao 

Id 

co 

ao 

o 

H» 

ira 

hi 

1-4 

rH 

co 

CSJ 

OI 

<M 

<N 

CO 

hn 

He« 

He* 

Hw 

H 

rH 

1—4 

co 

co 

rH 

•3 

2 

* 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

Cq  o 

CM  v 
te 

* 

* 

O 

8 

g 

1M 

00 

fe 

8 

L- 

§ 

8 

ca 

1—4 

S3 

O 

O 

8 

(M 

iO 

ira 

A 

O 

8 

8 

*d 

M 

o 

tr- 

CS 

O 

»d 

o 

t> 

O 

t> 

t> 

CO 

r-t 

8 

X 

1—4 

o 

00 

es 

<M 

n 

«X 

8 

fe 

a 

CO 

M 

fe 

8 

fe 

CO 

00 

o 

1—4 

fe 

o 

r- 4 

CO 

<M 

5 

rH 

<© 

|> 

ir. 

O 

i> 

8 

00 

co 

gn 

iO 

8 

co 

-íi 

CO 

r- 

CO 

rH 

fe 

fe 

8 

8 

fe 

8 

es 

00 

jg 

fe 

Ci 

OO 

8 

8 

§ 

8 

8 

8 

►H 

i— < 

rH 

H 

»-< 

i—i 

rH 

rl 

rH 

rH 

rH 1 

rH 

rH 

rH 

rH 

rH 

rH 

X 

tí 

tí 

EP 

-u> 

1 g 

*2 

© 

© 

¿5 

*2 

© 

g 

- p 

c£ 

© 

1 1 

i 

§ 

H 

1 

1 

£ © 

«2  -d 

1 

« H 

(X4 

w 

H 

W o 

es 

ce 


8 


O 

§ 


II 

-H  ^H 


1 

H 


i 

o •*» 
o . 

2P 


_tt 

§ .2 


S 

i 

u 

o 

8 


•2 

© 

— 


tí 

«2 


á 


ce 

A 

vJ 


< % s 


rH 

r-t 

<M 

1—4 

M 

M 

M 

M 

rH 

M 

M 

co 

CO 

O 

sr 

-r 

ira 

rH 

Hi 

O 

d 

co 

O 

CO 

co 

o 

“F 

t> 

H» 

rH 

rH 

rH 

8 

t* 

o 

00 

00 

ira 

Uí 

id 

CO 

oo 

CO 

O 

M 

o 

t> 

— +4 

M 

M 

H 

H 

rH 

H 

1—4 

(N 

(M 

rH 

rH 

r-4 

M 

rH 

M 

CO 

*ra 

co 

l> 

o 

co 

t> 

M 

ira 

O 

CO  • 

CO 

id 

os 

CO 

O 

rH 

O 

CO 

O 

ira 

es 

Hi 

«o 

es 

rH 

OS 

o 

ao 

M 

co 

ao 

H4 

H1 

H4 

8 

CO 

ira 

co 

M 

M 

co 

M 

CN 

CM 

co 

co 

id 

Tfl 

CM 

CM 

00 

Id 

O 

co 

CO 

«r 

CO 

o 

rn 

00 

o 

H< 

co 

CO 

id 

co 

M 

»d 

CO 

333 

236 

co 

1— t 

es 

-f 

H1 

8 

co 

1—4 

CO 

Ca 

8 

OI 

»-H 

es 

O 

t- 

8 

8 

rH 

id 

8 

co 

CO 

ca 

es 

M 

M 

M 

CO 

M 

CO 

CO 

rH 

rH 

co 

H4 

r— ( 

M ¿ 

co 

os 

ao 

M 

O 

oa 

ira 

O 

o 

-H 

o 

es 

CO 

OO 

t- 

t- 

rH 

00 

co 

ao 

O 

O 

8 

M 

rH 

8 

CO 

§ 

co 

CS 

r» 

ca 

CO 

ca 

L- 

<M 

•ra 

-f 

CO 

-r* 

t> 

es 

H< 

00 

M 

00 

H1 

»ra 

M 

rH 

rH 

H 

M 

co 

CO 

M 

ao 

00 

E¿ 

■a 

c/5 

d 

ps 

d 

ce 

ce 

4-4 

02 

ce 

O 

oá 

.'T3 
ce  rd 

5* 

s¿ 

M 

h-i 

I 

I 


0 

a 

(0 

I 


o 4 


u 

0 


0 

Pl 

H 


0 

d 

o 

8 


s 

o 

§ 


0 

■S 

*0 

£ 


.a 

■£ 

O 


tí 

C¿h 

O 


■§1  1 

O ^ Ph 


■3 


<0 

•8 

o 


g 

■§ 

•H 

P 

0 


d 

o 

a 

a 


fe 

á 


?> 

fe 


•s  -s 


ts 

fe 


- fe  fe 


*d 

c 

CM 


O 

T3 


• Coc  verted  experimentally  Inte  a howitzer  ganboat. 


FHANOE Cruising  Ships,  &c.  — continued. 


t 

CM 

CÍ 

8 

•tí 

332 

110 

a 

190 

co 

co 

248 

03 

CO 

69 

•Xjíídns  n»oo 

«0 

s 

*9  lo 

7 \uo 

o 

00 

O IO 
o lo 

$ 

O* 

o 

2 

o 

o 

co 

o 

o 

luauo^ 

o 

co  I7 

00 

CO  103 

C3 

Oí 

o 

r-H 

Oí 

CM 

so 

cc 

1 

1 

o 

00 

O 

o 

o 

o 

o 

o 

O 

co 

•o 

M* 

w 

ó 

CM 

cc 

f— c 

8 

C3 

7 

•tí 

7 

cb 

CM 

á 

00 

PH 

o 

CM 

00 

1—4 

¿0 

Hoqnj, 

opacüox 

• 

•tí 

Oí 

•tí 

: 

•tí 

CM 

CM 

cc 

cc 

.3 

7 

• 

7 

7 

r« 

Ú 

* 

cé 

Hfl 

Ti 

c 

oo 

•700 
•o  - 

¿ 

r » 
.E  oo 

i 

•o  _r 

e 

Ci 

#2 

Ñ 

d 

. 

rH 

QC 

á 

3 

I 

4> 

£ 

« 

g 

s 

.5 

di 

00 

ó .3 

so?> 

00 

7 

OI 

* a 

ití  *7 

oo 

CO  ^ 

co 

•tí 

c¿ 

1 

o 

ai 

tí 

*<S  a 

cc 

Oí 

oc 

CM 

CC 

3 

o 

7 

«t  ^ 

¿•tí 

co 

no 

cc 

ni 

¿ 

h 

C7 

*s 

Ñ 

© 

o § 

a 

Cm 

d 

(í 

cr 

Ñ 

ó 

© 

cr 

.fl 

•tí 

•9 .3 

7 Ó 

.5 

i 

7 

44 

7 ió 

.9  o* 
•ó»  3 

2 

•A 

.? 

•tí 

á 

c¿ 

ám 

•tí  f 

.9 .2 

<*w< 

•?  .2 
9hJ« 

ó 

SO  CM 

¿ 

CO  CM 

« A 

CM 

•tí 

pH 

• a 
•tí 

«^1 

cc  ^ 

CM 

7 

CO 

7 

«— » 

CO 

co 

rti 

-f 

C 

p 

qo^CÍ 

1 

: 

CO 

so 

7 

: 

P*1 

; 

. 

. 

o 

5 

u 

*<! 

•ao|j|toj 

i 

Zs 

UD£) 

e 

■ 

• 

• 

• 

CMií 

•5 

: 

: 

i 

o 

§ 

cc 

o 

7 

252,760 

481,000 

O 

5H 

CM 

00 

a 

107,983 

123,383 

008 ‘8£I 

39,964 

-#i 

8 

oT 

§ 

52,000 

1 

52,000 

1 

•qoamrj  jo  í^hq 

C3 

03 

OO 

1891 

7 

03 

00 

co 

H 

1897 

co 

03 

00 

; 

1888 

1 

CO 

8 

.03 
00 
— i 

03 

00 

5 

oc 

o . 

* 

•■B 

a1 

K 

t, 

# 

X3  3 

i 

•*» 

■+» 

tí 

© 

«2 

Ü> 

<2 

© 

i 

i 

9 

(2 

© 

Lorien  t 

g 

i 

en 

i 

« 

*n 

o 

►J 

— 

8 

M 

1 

E 

© 

^3 

O 

'S 

1 

a 

§ 

M 

© 

! 

o tí? 

•jaMod 

-owon  pojVDjpui 

o o 
o ►> 
00  ^ 

8100 

Jl 

0008 

2200 

7000 

N.S. 

0009 

2000 
Dn  T 

6400 

B 

2360 

B 

2240 

B 

•Rianadojg 

8 

(M 

CÍ 

CO 

Oí 

r- < 

Oí 

CM 

CM 

CM 

CM 

Oí 

c 

so 

OO 

o 

co 

o 

03 

O • 

rH 

O 

CO 

■- 

•iqauíJQ 

““ 

rH 

IH 

•tí 

03 
»— « 

CÍ 

(M 

03 
•— i 

•o 

Oí 

P-H 

-ti 

•tí 

t> 

H 

o 

rH 

o 

B* 

7 

CO 

00 

CO 

•tí 

o 

rH 

Oí 

r- 

eo 

o 

o 

•raxrag 

tí 

8 

CO 

7 

00 

7 

co 

7 

co 

S 

1— 1 
co 

f-H 

OÍ 

-ti 

oc 

cc 

CM 

cc 

CM 

e 

- oo 

o 

2 

o 

o 

c 

co 

O 

CM 

* O 

O 

•q;3ua,i 

tí 

311 

CO 

7 

CO 

$ 

-ti 

346 

226 

256 

311 

r "4 

a 

rH 

330 

r-- 

03 

197 

•inotnaDaidsfd 

metric 

tona. 

CM 

•tí 

7 

CM 

fe 

7 

7 

•o 

§ 

IQ 

4109 

co 

•7 

CM 

co 

03 

00 

1926 

402 

2317  : 

517 

505 

noH  i®  l»Mai»rc 

^ nd 
00 

od 

. H 

OD-5 

00 

co 

. »d 

aj  ' 

cd 

od 

cc 

cc 

efí 

* 

• 

¿ 

U 

d 

tí 

£ú 

¡s 

• 

• 

de 

« 

• 

• 

•. 

• 

E 

- ‘ 

^ 4 

¡B 

í-> 

Q 

tí 

P 

© 

© 

tí 

pq 

tí 

n 

6 

© 

.9 

'd 

•H 

to 

(4 

l 

I 

>3 

CO 

3 

0 

W 

tí 

1 

tí 

© 

0 

1 

•H 

O 

© 

tt 

SD 

1 

H 

M 

»"5 

h> 

M 

hí 

tí 

3 

hI 

¡3 

s 

fe 

fe 

fe 

fe 

fe 

* 

s 

O 

"a 

'o 

O 

'o 

• 

o 

*Ó 

• 

6í 

"H 

■tí* 

a 

rí 

a 

*tíJ 

¿ 

T3 

é> 

éi 

¿ 

00 

CÍ 

CM 

Cí 

é» 

SO 

k 

r- 

SO 

0 

7 

SO 

00 

7 

7 

7 

cc 

cc 

7 

áí 

s * 

L- 

00 

7 

03 

7 

co 

CM 

7 

7 

r> 

00 

SO 

CÍ 

a 

8 

SO 

so 

00 

s-  P 
§ ‘ 

0 

so 

§ 

s 

0 

§ 

8 

•tí 

8 

CC 

8 

T—Í 

0 

•tí 

so 

O 

O 

CC 

cc 

SO 

•tí 

0 

•tí 

cc 

O 

O 

7 

0 

0 

7 

O 

t> 

IÍ3  «> 

0 

00 

oc 

0 

pp 

a 

8 

O 

0 

. HQ 

0 

•tí 

CM 

■w 

0 

•tí 

O 

0 

O 

ó 

0 

ó 

¿0 

cb 

•tí 

cb 

O 

7 

O 

7 

¿0 

00 

§ 2 

r—4 

pH 

7 

7 

7 

CÍ 

CM 

7 

7 

rH 

rH 

-* 

• 

• 

: 

CÍ 

: 

• 

• 

CÍ 

: 

CÍ 

• 

CM 

CM 

: 

■ — ~ 

, 

. 

• 

« 

• 

• 

00 

• 

O 

• 

• 

• 

00 

7 

pH 

r 

fl 

jv 

00 

. 

• 

• 

. 

s 

0 

• 

a 

di  . 

* 

c 

• 

• 

• 

• 

p 

•o 

cb 

03 

tí  J5  B 

«71 
*3  r 

.2 

d> 

á 

•H 

di 

* 

a 

CO 

2 

•ó 

• 

03 

0.9 

a 

00 

50  S 

0 'V 
7 7 

a 

co 

a 

cc 

• 

r.g  s 

* 

cc 

CM 

cc 

CM 

a 

cc 

Ñ 

á 

•tí 

00 

a 

00 

« 

7 

ñ A 
©7 

Ñ^ 

00 

Ñ 

ó 

Ñ 

Ó 

á 

cc 

ií  4 

j¿  r »tí 

.5 

•tí 

i 

•tí 

4 

•tí 

.9 

03 

7 

2 

•A 

.2 

•tí 

•T  .Í 
7 o¿ 

á 

•tí 

.á  .s 

4 

•tí 

i 

4 

cb 

r 

.2 

•b 

•c-S  ití 

•Ó 

•tí 

•tí 

cb 

SO 

ó 

•tí  • 

•b 

¿A 

»b 

•tí 

l»£>  7 

•tí 

•tí 

7 

A 

ó 

71  CM 

CM 

CÍ 

CÍ 

o 

CM 

7 

CÍ 

7 

7 

7 

7 

7 

7 

CM 

rKt  • 

MW 

71 

HH 

Híl 

• 

CM 

CJ 

4 

. 

. 

. 

. 

cc 

*3 

rH  CO 

•tí 

00 

Oí 

co 

•tí 

t- 

8 

CM 

■CI 

7 

CO 

00 

03 

7N 

8 

E* 

so 

•tí 

s 

OC 

CM 

Ci 

03 

CC 

cc 

CC 

(tí 

c 

7 

CM 

0 

0 

O 

00 

•tí 

03 

7 

CM 

•tí 

7 

cc  co 

© Oí 

§ 

pH 

CM 

<£ 

Oí 

03 

co 

00’ 

CM 

i 

fe 

a 

8* 

7* 

s 

7* 

00 

CC 

7 

CM~ 

7 

esT 

CM 

rH 

7 

oc 

7 

cc 

Ti  71 

r- 

so 

so 

7 

0 

SO 

8 

00 

O 

QO 

CM 

•tí 

se 

CC 

« ® 

00  co 

§ 

5 

a 

a 

a 

a 

00 

00 

00 

oo 

03 

00 

CO 

00 

00 

00 

00 

co 

QO 

CO 

r>  pH 

rH 

rH 

H 

pp 

7 

7 

7 

7 

rH 

7 

0 

íf 

s> 

s> 

1 

© 

■£ 

M 

1 g 

tí 

1 

i 

tí 

1 

as 

1 

’tí 

*8 

S 

1 

QQ 

i 

tí 

«2 

1 

tí 

8 

1 

© 

8 

2 

tí 

1 

1 

rtí 

-tí 

-4J 

0 

C3 

0 

O 

0 

rtí 

Q 

O 

>2  tq 

ü 

O 

0 

co 

H 

« 

M 

H 

02 

m 

u 

« 

PH 

W.- 

9¿S 

009 

co 

fe 

§ 

7 

cc 

7 

1« 

0 

s 

7 

CM 

03 

8 

00 

§cc 

0 „ 

00 

a 

i« 

7 

03 

CM 

O 

0 

0 

O 

O 

§ 

7 

7 

•tí 

© 

oc 

CÍ 

CM 

03  *vT 

CM 

03  -fcT 

CM 

CÍ 

Cí  PH 

- 

CM 

- 

- 

H 

CM 

- 

CM 

CM 

CM 

7 

10  © 

7 

7 

SO 

S> 

0 

CO 

c- 

7 

QO 

7 

rH 

r— < 

7 

7 

7 

t>  0 

03 

03 

0 

7 

CM 

00 

cc 

7 

00 

l> 

•tí 

•tí 

O 

rH  pH 

rH 

7 

CM 

7 

7 

CM 

7 

CM 

rH 

7 

© C3 

pH 

rH 

03 

O 

CÍ 

•tí 

<0 

7 

•tí 

00 

0 

t- 

03 

PH 

7 

7 

Ti  71 

CC  CM 

CC 

eo 

7 

CM 

f- 

1% 

QO 

CM 

r- 

7 

oo 

7 

7 

7 

CM 

CM 

OÍ 

OC 

7 

00 

CM 

7 

cc 

7 

cc 

CM 

CM 

CM  • 

© SO 

03 

03 

so 

CM 

O 

•tí 

so 

O 

•tí 

O 

7 

O 

O 

so 

7 

7 

5 

PH 

7< 

PH 

7 

7 

•tí 

8 

5 

§ 

8 

a 

CÍ 

a 

a 

7 

SO 

03 

CO 

03 

H 

IO 

CO  PH 

rH 

7 

7 

CC 

CM 

CM 

rH 

CC 

(N 

7 

7 

rH 

•c  cc 

OC 

•tí 

a 

SO 

s 

7 

•tí 

1- 

•tí 

<£> 

fe 

7 

CC 

•tí 

71  0 

S “ 

5 

00 

7 

•tí 

a 

a 

S 

3 

8 

ís 

7 

0 

0 

H 

cc 

CM 

7 

CM 

7 

CM 

'tí 

7 

7 

7 

® c> 

O 

d 

d 

d 

■a 

cc 

«8 

GQ 

«5 

d 

7 

t¿ 

« 

© 

© 

•s 

d 

0 

0 H* 

3 - 

d 

hl 

a 

A 

Météore 

d 

1 

a 

Naiade 

| 

fe 

tí 

•fH 

á 

Pascal 

c8 

a 

-p 

© 

0 

í¡ 

1 

0 

« 

B 

1 

CQ 

© 

> 

3 

GQ 

Seorpion 

fe 

k 

O 

Ci 

'o 

© 

© 

2 » 

W <á 

- 

s 

R 

'tí 

¿3 

fe 

5?> 

•s 

CM 

fe 

TJ 

CM 

k 

© 

s?> 

Ó 

•* 

cj) 

FRANCE—  Cruising  Ships,  &c  . — continued. 


242 


* New  engines,  1893.  f New  arm&ment. 

Shallow-draught  gunboats  Argus  and  Vigilante  launcbed  at  Cbiswick  (Thomycroft)  1900 : — displacement,  122  tons;  length,  145  ft. ; beam,  24  ft. ; draught,  2 ft. ; 2 scrows ; 
550  18  knots;  2 3’5-in.,  4 l*4-in.  q.f.  guns;  compleinent,  30  ; coal  capacity,  80. 


Merchant  Cruisers  (Auxiliary  to  French  Navy). 
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Note.— The  armament  for  the  largor  Bhips  is  7 5'5-in.  and  3maller  quick-firerg. 
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The  Hageo  íb  being  reconstructed,  and  wlll  be  longthencd  *¿5  fi.  by  tbc  atldítion  or  & new  iniddle  neciion.  -f-  Also  liquid  fael.  ^ Kaiser  Friedrich  III,  8 cylindrical  and  4 Thornj’croft  boílero. 


G-ERMANY  — Cruising  SMps. 


Gunnery  ship  for  quick-firing  guns.  f Oí  these,  C is  in  hand  at  tke  Imperial  Yard,  Danzig,  D and  E are  at  the  Weser  Yard,  Bremen;  and  F is  at  the  Germania  Yard,  Kiel. 
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rppeive  ¡i  3 '9-in,  q.f.  and  8 2-5-in.  q.f.  guns  (Canet),  in  ficlditioa  to  tile  present  armament,  but  tbe  transtormation 
lias  been  deferred. 
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Torpedo  depót-ship—Kanme,  1100  tons,  500 1.H.P.,  2 3'9-iu.  (Krupp)  gung,  2 Whitehead  torpedo-launching  guns  on  broadside,  2 under-water  torpedo  tubes  ahead ; 
14  kuots  speed. 

Tbere  are  also  2 gunboat3,  Ambrakia  and  Aktion,  of  440  tons  displacement,  380  borse-power,  10  knots  speed,  fitted  witb  1 10'2-iu.  Krupp  gun  and  2 machine  guns; 
launched  1885 ; 4 gunboats,  A.  J3.  r.  A.  (52  tons,  1 4'7-in.  Krupp),  launched  1881 ; and  3 mining  vessels  (300  tons),  launched  1881. 
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¿Vote.— The  Palestro,  Principe  Amedeo,  and  Poma  are  non-effective,  or  only  available  for  coast  defence.  * The  Italia  is  to  ha  ve  Niclausse  water-tube  boilere. 
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IT  AL  Y. — Cruising  Ships— continued. 
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Svbsidised  auxüiary  cruisers  and  despaich  cessels.— Nord  America,  Vittoria,  Duca  de  Galliera,  and  Duchessa  di  Genova  (La  Yeloce  S.S.  Co.),  Regina  Margherita,  Elettrico, 
Candia.  Malta,  Perneo  and  Orione  (Navigazione  Generale).  The  armament  of  these  vessels  is  2 2-2-in.  Q.F.,  and  i 1'4-t'n.  si.  The  gun  vesaels  Castora  and  Polluce 
(530  tons)  have  been  converted  into  tank-skipa,  and  their  guns  landed  and  placed  in  tlie  forts  at  Taranto. 
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NETHERLANDS.— Armoured  Ships. 
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( (I)  denotes  vessels  of  the  Dutch  Indian  Navy.) 
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NORWAY.—  Armoured  SMps. 
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RUSSIA.-Cruising  Ships,  &c  ,—continued. 


Baltic Ten  GvnboaU,  Staundi  Class,  of  270  to  402  tona,  195  to  445  with  1 11-iVh  breech-londer,  and  9 knots  speed.  and  two  fímboals  oí  abouUSO  tona  and  7 Jiiiots 
Bptcd.  Training  Ships,  Bajan,  Yom,  Yierny,  and  Moriak.  Ermacb,  vcry  |>owerful  ice-breoker.  Black  Seu  -.—Trnlve  Steamers  (Gun-msels,  Desmtch-vesseb,  fo ) 90  tu 
2(J8  tona.  Imperial  Ya cMs,  Standart,  Polarnaia  Svezda,  Tsarevua,  &c.  1 


Auxiliary  Steamers. 
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Armament,  3 4 • i -in.  q.f.,  20  smaller.  Three  other  sliips  of  10,000  tona,  20  kuots,  in  band. 


SPAIN.-Armoured  Ships. 


* Fmnisbed  with  Sghting-masts  and  5'5-in.  <j.-p.  gnnsat  La Seyue. 


SPAIN— Cruising  Ships 


SPAIN.— Cruising  Ships-  coniinued 


280 


281 


SWEDEN  — Armoürecl  Ships. 
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SWEDEN— Cruising  Ships,  &c. 
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— the  SyenBkund,  used  as  a miniug  aud  torpedo-sbip  and  ice-breaker. 


TURKEY.-Cruising  Ships,  &c. 


Zuhaf . 


UNITED  STATES.— Armoured  Ships. 
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The  new  programme  (April,  1900)  ineludes  2 battlesbips  (13,500  unís),  3 armoured  cruisers  (13,000  tons),  and  3 protected  ernisers (í»,000  tons). 
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* The  Cliarlestou  wts  wreckeJ  ou  the  north-east  coast  of  Luzihi,  November,  1899. 


UNITED  STATES —Cruising  Ships,  &c  . — continued. 


256 

É 

(M 

’jnoinaid  11103 

t'- 

8 

co  ce 
a »o 

OI  iM 

s 

s 

rH 

OQ 

0 

L- 

5 

t- 

a 

ce 

r* 

I 

r 

•Xiddns  ivoo 
[vauo^ 

2,  cq  x 

gis 

-*<  |l> 

g 

illlil 

0 11 

O IO 
0 -r 

CQ  >C0 

c 

CQ 

ce 

ei 

0 

•o 

L- 

S §1? 

so  OI  !co 

« jS8í8ss 

1-1  J5 

ce 

© 

¿r 

•O 

0 

0 

*10  O 
• • ■** 

0 

-r 

«u< 

CQ 

O ^ O 

t-  ^0 

• <M  • 

c 

X 

J2 

ÑO 

W 

r*< 

ce  m ' 

ce 

* ó 

CO  ■ 

b/ 

co  'S  05 

co  ^35 

rH 

CQ 

■H 

rH 

'—y—' 

■a  qnj, 

opadiox 

CQ 

: 

: 

50 

: ; 

co 

v; 

0Q 

CQ 

: 

» 

3 

ei 

vi 

cu 

* 

• 

b 

0, 

• 

• 

J5 

a 

■»*< 

e, 

x 

CQ 

rH 

a 

rH 

d 

ei 

rH 

a 

ei 

i 

rH 

ú 

CQ 

rH 

a 

CQ 

d 

OQ 

O* 

eu 

c 

b 

¿ 

b 

u r 

CQ 

vi 

vi 

•i 

B 

» 

a* 

i 

Cu 

-é 

CQ 

*♦7 

?*  9- 

•H 

vi 

cu 

CU 

vi 

cu 

fcf 

du 

vi 

cu 

© 

a 

< 

s 

p 

O 

OQ 

OQ 

a 

rt 

OI 

rJQ 

<M 

CQ 

rH 

CQ 

d 

4 

OQ 

OQ 

j 

vi 

vi  r 

vi 

«I 

CU 

CU 

vi 

cu  £ 

vi 

vi 

cu 

b 

1 

CU 

vi 

i** 

ti 

te 

ce 

X 

-T1 

CU 

ti 

cu 

é ti 
ce 

CU 

ti 

cu 

ti 

• 

ce 

te 

te 

X 

ib 

te 

CU 

c i 

*1 

X 

• 

OQ 

-*< 

d 

rH 

f¿ 

ó 

d 

Su 

ó 

d 

* tT 

«r  3 

JkT 

á 

fifa 

ó 

tu* 

á 

ÍM 

d 

2~  5 

OQ  ^ 

tC 

Ó 

ó 

X4 

ÓM 

£ 

ó 

o 

G 

3 

o 

d 

S 

3 

•7  d 

S 3 

d 

'5 

#d 

4< 

¿ 

ó 

0 

d 

*T 

¿¿  4 
s«  2 

d 

rti 

ti 

CQ 

T * 
d’t 

r-« 

co 

-H 

— • co 

•x» 

ce 

rH 

^H 

X 

to 

M 

•Ü  «H* 

• «mDI 

-fN 

'Un 

SP 

-Hn 

OQ 

Hr 

'i 

á 

íM 

1 

TfH 

10 

W 

g 

é 

< 

o i 

á ; 

rí< 

. 

. 

X 

. 

59  2 

o 

QO 

ce 

O 

ya 

co 

-ti 

0 

GJ 

r^ 

*U 

j 

CO  . 

-4  » 

3 

*0 

-T< 

CQ 

X 

*Q 

8 

8 

rí 

*e 

s 

ir: 

! 

-U 

¡ 

• i> 

I 

*0 

00 

»o 

oí 

*d” 

r-1 

te 

o 

oq 

ce 

0 

ce 

CO 

T 

»o 

CQ 

bO 

*q 

ci 

»o 

rH 

CQ 

M 

-u 

0 

ti)  g 

i S 

h- 

OQ 

te 

co 

IO 

cc 

tb 

•qounoq  jo  9jvo 

05 

00 

00 

yj 

X 

00 

00 

05 

X 

05 

X 

05 

X 

05 
X 
1— 1 

C5 

X 

05 

X 

05 

X 

Ci 

X 

J 

• 

• 

00 

i 

Ó 

a 

• 

m 

m 

* 

p 

X 

© 

b 

© 

-a 

-j. 

£ 

i 

4* 

M 

| 

a 

0 

i 

<p 

§p 

r3 

u> 

© 

: t 

g. 

r 

4 

d 

S 

í 

0 

00 

0 

1 

le 

cu 

3 

T3 

OS 

i 

£ 

0 

S 

4> 

V 

«» 

> 

15 

Cu 

J3 

4! 

> 

X 

£3 

s 

6 

s 

s 

23 

á 

ai 

2 

á 

á 

3 

■JOMOíI 

I> 

r— 

o zl 
o “ 

co 

oq 

CQ 

0 

8 

rH 

OrjOO 

0 H x 

0 

0 

ce 

-f 

uo 

•o 

$ 

OQ 

X 

X 

0 

X 

xh 

§ 

5 

-OBJOU  pojwojpuj 

CQ 

O 

•0  - ; os 

M 

!M 

0 

OQ 

s 

23 

0 

CQ 

»o 

*0 

O K. 

oq?: 

X 

X 

ve 

1- 

•gionodoj^ 

©OQ 

cq 

H 

- 

(M  <M 

(N 

CQ 

CQ 

CQ 

X 

OQ 

OQ 

OQ 

OQ 

¿X 

co 

rH 

ce 

X 0 

ID 

rfi 

X 

UO 

t> 

X 

0 

?Q 

•VianujQ 

• ce 

te 

CQ 

ce  0 

rH 

ee 

CO 

10 

te 

CQ 

OQ 

C 

a — 

rH 

rH 

rH 

1— 1 

rH 

rH 

rH 

CQ 

rH 

rH 

N 

. o 
c 

o 

0 

0 

O rl 

0 

0 

O 

CQ 

O 

CQ 

Ci 

. h'. 

co 

oq 

OQ 

CO  0 

§? 

OQ 

-r 

X 

t- 

8 

05 

n 

al  re 

"*1 

co 

CO 

Oí 

co 

X 

O 

X 

rfi 

i 

O 

0 

O 

O 05 

0 

O 

0 

0 

O 

r 

O 

0 

•qjBuyi 

1 •*> 
e uo 

OQ 

J5 

s 

O 

ei  0 
05  ‘O 

s 

s 

1- 

ifl 

*r 

t- 

OQ 

s 

O 

OQ 

O 

H 

1 i 

04 

OI 

CQ 

OJ  04 

rH 

- 1 

OQ 

CQ 

OQ 

CO 

” 

1 8§ 
O O 

O 

0 I" 

O 

p- 

en 

0 

» 

*/3 

C5 

X 

C5 

O 

h 

1 

lUOlUDDVldSMÍI 

O 

1—1 

00 

2 g 

O 

X 

§ 

8 

) 

X 

O 

fi 

l - Oi 

co 

rH 

00  — 1 

•— 1 

r- 

OQ 

rH 

-r 

IUUI  jo  pMJOiuiv 

(Á 

«53 

OQ 

H 

«l-gOT 

ai 

Cfi 

ai 

ai 

t 

ai 

ai 

CÓ 

•x ' 

* 

■tí 

— — 

• 

tí 

• 

• 

• 

1^ 

c< 

5 

# 

, , 

, 

» 

# 

. 

. 

• 

q 

, • 

OD 

<1 

* 

* d 

S 

« 

r= 

◄ 

QJ 

■H 

O 

tu 

Denver 
Des  Moines 

q 

•H 

- 

Oí 

«—1 

O 

A 

0 

H3 

§ 

d 

►“D 

q 

0 

A 

Gal  ves  ton  . 
Helena 

Isla  de  Cuba 
Isla  de  Luzo 

Machias 

Marblehead 

Marietta 

0 
p 
cí 
<r 

g 

1 

& 

1 1 

! S> 

! I 

¡ a 

3 

co 

tí 

fc 

s 

0 

0 
u ' 
0 

! 

¡3 

$ 

vi 

C vi 

d 

V 

V.  vi 

?> 

vi 

V 

I V 

C 

t! 

u 

-? 

o 

o 0 

tf) 

0 

O CTÍ 

1 c » 

¿4 

CJ 

¿s 

Ci 

> C 

dí 

5 

291 


Enrolled  Auxiliary  Cruisers  of  the  United  States  Navy. 


293 


291 


THE  NAVAL  ANNUAL. 


SHIPS  BELONGrINGr  TO  POWERS  WHOSE 
N AVIES  ARE  OF  LITTLE  OR  NO  IMPORTANCE. 


Belgium. — Twelve  steam  vcssels,  between  419  and  684  tons 
net,  launchcd  between  1870  and  1888,  principally  employed  as 
packets,  which  are  under  tire  orders  of  the  Government. 

Bu  Igaria. Eleven  steamers  of  small  size,  of  which  one  is  used 

as  the  Prince’s  Yaclit.  Two  armoured  gunboats,  for  the  defence  of 
the  Dan  libe,  building  at  Eeghorn . Otlier  ships  are  to  be  laid  down. 
The  Nadiezda,  a dcspatch  vessel  (715  tons)  of  the  Erench  Casabianca 
type  ; length,  219  ft.  6 in.  ; beam,  27  ft.  6 in.  ; draught,  12  ft.  6 in.  ; 
launclied  at  Bordeaux  in  1898,  steamed  at  1S-85  knots  at  her  triáis  ; 
engines,  2600  I.H.P.  ; Eagrafel  and  d’Allest  boilers ; armament,  2 
3*  9-in;,  3 1’8-in.  q.f.,  and  2 torpedo-tubes. 

Egypt  . This  Power  has  now  no  eflicient  warsliips. 

Hayti.-  —Steel  gun  vessel — Créte  á Pierrot — 940  tons,  lengtli 
210  ft.,  beam  30  ft.  ; 16’  2-in.,  1 4*  7-in.,  and  4 3 * 9-in.  Q.F.,  6 M.  Steel 
gunboat — Capois  la  Mort — 260  tons,  1 3*  9-in.,  and  4 1-pr.  q.f.  Iron 
corvette — Dessalines — 1 200  tons,  armed  witli  1 3 • 9-in.  Q.F.,  2 3 • 9-in. 
B.L.,  2 L.,  2 M.  Three  iron  or  Steel  sloops  : — St.  Michael,  1804,  and 
Toussaint  U O u verture,  of  from  500  to  900  tons,  all  of  12  to  14  knots 
speed,  and  armed  with  one  large  and  four  to  eight  small  guns.  Gun 
vessel,  22nd  of  JDecember,  of  900  tons,  9 knots  speed,  armed  with 
four  40-pr.  Armstrongs. 

Lifoeria. The  Gorronommali  gunboat,  of  150  tons  dispíace- 

ment,  completed  1892  ; and  anotlier  one,  the  Pocktown,  completed 
at  Rotterdam  in  1896  (12  knots  on  trial). 

M exÍCO.- — The  Zaragoza,  built  of  steel,  1200  tons,  1300  horse- 
power,  15  knots  speed,  and  armed  with  four  4 • 7-in.  guns  and  4 
rapid-firing  guns.  Two  gun  vessels.  Demócrata  and  México,  of  450 
tons  and  11  knots  speed,  armed  with  two  61-incli  muzzle  loaders 
and  two  small  guns.  Two  small  gunboats  of  10  knots  speed.  A 
gunboat  is  in  hand  at  New  Orleans.  Five  torpedo-boats. 

M oroCCO. A torpedo  cruiser,  of  1200  tons  displacement, 

2500  HP.,  18  knots  speed,  and  carrying  two  guns,  4 • 7-in.  B.L.,  and 
4 q.f.  guns,  built  in  1892.  A gunboat  of  450  tons,  1200  I.H.P., 
14-  5 knots,  is  completing  at  Sampierdarena  (Maclaren  & IVilson) 
and  anotlier  has  been  laid  down. 
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Persia. GDespatch  vessel — the  Persepolis — of  1200  tons  and 

10  laxóte  sjueed.  Slie  is  arined  witlx  5 small  breech-loading  guns. 

Perú  Urna,  built  in  1881,  of  1700  toxis  displacement,  1S00 

hoi’se-xiowei',  and  16  knots  speed  ; armed  with  two  6-in.  b.b.r.  guns. 
Serew  stcamer  Santa  Posa,  of  about  400  tons. 

R oumania. Elizabetha,  protected  cruiscr  (dock  3 in.  tliick), 

built  in  1887  at  Elswick  ; 230  ft.  long,  32  ft.  10  in.  beam,  1320 
tons,  4500  I.H.P.  ; 4 5'9-in.  B.B.B.,  4 q.f.,  2 M.,  4 torpedo 

tubes.  Composite  gunboat  Mii'cea,  350  tons  ; Giávitza,  180  tons. 
Six  gunboats  of  45  to  110  tons,  7 to  9 knots  speed.  Six  coast- 
guard  vessels — Oltul,  Siretul,  Bistritza,  Olteano,  Smeo,  and  Monteano 
— 95  tons,  100  ft.  long,  13*6  in.  beam,  6 ft.  draught ; ¿peed,  natural 
draught  11  knots,  forced  draught  13¿  knots;  1 Q.F.,  2 M.  Screw 
steamer — Bomania — 240  tons,  repaired  1890.  Six  first-class  torpedo- 
boats  (120  ft.  6 in.,  21  knots);  2 second  class  (63  ft.,  16*5  knots), 
built  1882—1888.  The  slxipbuilding  programme  contení }il ates  tlxe 
building  of  8 monitors  of  500  tons,  12  torpedo-boats  and  8 vedettes 
for  tlie  E>  anube,  and  6 coast-defence  vessels  of  3500  tons,  4 destroyers 
of  300  tons,  and  12  torpxedo-boats  for  the  Black  Sea. 

Saint  Domingo. — The  Independencia,  built  in  England 
1894,  170  ft.  long,  25  ft.  bi'oad,  displacement  322  tons,  and  armed 
with  seven  Hotclikiss  qxxick-firing  guns.  Restauración,  Steel  gun- 
vessel,  1000  tons,  launehed  at  Glasgow  in  1896.  The  14-knot  cruiser 
Presidente  has  been  reconstructed,  and  carries  seven  guns. 

Sarawak. Two  gunboats,  of  175  and  118  toxis  respectively 

of  low  speed,  eacli  armed  with  two  guns. 

Siam. Two  corvettes  (800  tons,  8 guns)  ; six  gunboats. 

One  deck-protected  cruiser,  the  Malia  Qhakrkri,  290  ft.  long,  39  ft. 
4.  in.  broad,  of  2500  tons  displacement  and  17  to  18  knots  spieed  ; 
armamen t,  foxxr  4-7-in.  quiek-firing  guns,  and  ten  6-pir.  quick-fii’ing 
guns.  Cruiser  Makut-Bajalcamar,  650  tons. 

Uruguay. Gunboats:  General  Artigas,  274  tons,  12£  knots 

sjieed,  2 4*7-in.  (Erupxi),  2 M. ; Genex'al  Rivera,  300  tons,  12  knots 
íqieed,  armed  with  1 5 * 9-in.  and  1 2 • 3-in.  gun  ; and  the  General 
Jaurez. 

Ven  ezuela. — Gun-vessel,  Libertador,  832  tcns.  Four  river 
gunboats  building. 
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BRITISH  AND 


FOEEIGN  TORPEDO - BOAT 
FLOTILLAS. 


Great  Britain  and  Dependencies. 


Ñame  or  Nnmber. 

Wbero 

Built. 

Launched. 

Dimcnsions. 

O 

«—  m 

CD  fe 

!* 

C3 

CJ 

cj 

J* 

A 

u 

-i? 

11 

11 

w 

Mean  Speed 
on  Trial, 
or  expected. 

Annament. 

Torpedo  Tubes. 

Complemect. 

Coa!  Capacity. 

4 

a 

V 

Beam. 

Draught. 

Great  Britain. 

Feet 

Feet. 

Feet. 

Tons. 

Knots. 

» — — 

Ton» 

Torpe do-Boa t D kstro ykks 

Ardent 

Chiswick 

1894 

201*0 

19 

7-3 

2 

247 

4,500 

27*97 

1-12  pr.  5-6  prs. 

2 

45 

00 

Baushee  

Birkenbead  . . 

1894 

210 

19*5 

. , 

2 

290 

4 ,400 

27-97 

1-12  pr.  6-0  prs. 

2 

60 

Boxer  

Chiswick 

1894 

201*6 

19 

7*3 

2 

247 

4 , 500 

27*17 

1—12  pr.  6-6  prs. 

2 

15 

60 

Bruiser 

Chiswick 

1895 

201*0 

19 

7*3 

2 

247 

4,500 

27*97 

1—12  pr.  5-6  prs. 

2 

45 

00 

*Charger 

Poplar  . . 

1891 

190 

18*5 

5*25 

2 

250 

3,100 

27*98 

1—12  pr.  5-0  prs. 

2 

45 

00 

CODflict 

Knst  Cowes  . . 

1894 

205  * 6 

20 

. . 

2 

270 

4 ,370 

27*21 

1-12  pr.  6-6  prs. 

2 

50 

Contest 

Birkenbead  . . 

1894 

210 

19*5 

. . 

2 

290 

4 ,400 

27*4 

1—12  pr.  5-6  prs. 

2 

50 

Dnring 

Chiswick 

1893 

185 

19 

7 

2 

237 

4 ,300 

27*70 

1—12  pr.  3-6  prs. 

3 

40 

50 

*Dasher  

Poplar  . . 

1895 

190 

18*5 

6-25 

2 

250 

3,182 

26*21 

1—12  pr.  0-6  prs. 

2 

45 

60 

Decoy  

Chiswick 

1894 

185 

19 

7 

2 

237 

4,300 

27*76 

1-12  pr.  3-0  prs. 

3 

45 

50 

Dragón 

Birkenbead  . . 

1894 

210 

19*5 

. . 

2 

290 

4,600 

27-14 

1-12  pr.  6-6  prs. 

2 

50 

Ferret  

Birkenbead  . . 

1893 

191 

19*25 

5 

2 

280 

1 ,810 

27*62 

1-12  pr.  3-6  prs. 

3 

50 

70 

Fervent  

Pa»sley  . . 

1895 

200 

19 

7*8 

2 

270 

3,  *00 

[27] 

1—12  pr.  5-6  prs. 

2 

60 

70 

Handy 

Govan  . . 

1895 

200 

1 9 

7-8 

2 

26  l 

3,800 

27*04 

1-12  pr.  5-0  prs. 

2 

50 

70 

Hurdy  

Sunderiaud  . . 

1895 

196 

19 

5 

2 

245 

4,200 

26*8 

1—12  pr.  5-0  prs. 

2 

50 

70 

TTart 

Govan  . . 

1895 

185 

19 

7 

2 

260 

•1  010 

27*07 

1—12  pr.  5-6  prs. 

2 

60 

7o 

*üasty  

Poplar  . . 

1891 

190 

18*5 

5*25 

2 

250 

3,250 

26*08 

1—12  pr.  5-6  prs. 

2 

45 

60 

Haughty 

Sunderland  . . 

1895 

196 

19 

5 

2 

205 

4,000 

27*1 

1-12  pr.  5-ü  prs. 

2 

60 

60 

Havock 

Poplwr  . . 

1893 

180 

18*5 

5-25 

2 

240 

3,500 

26*77 

1-12  pr.  3-0  prs. 

3 

43 

57 

Hornot 

Poplar  . . 

1893 

180 

18*5 

5 * 25 

2 

210 

4,000 

27  * 81 

1—12  pr.  3-6  prs. 

3 

43 

57 

Uuntcr 

Govau  . . 

1895 

. . 

. . 

. . 

2 

200 

4 , 000 

27*2 

1—12  pr.  6-6  prs. 

2 

Janus  

Jarrow 

1895 

200 

19*7 

6*6 

2 

252 

3,789 

27*8 

1-12  pr.  5-6  prs. 

2 

60 

00 

Ligbtning  

Jarrow  . . 

1895 

200 

19*7 

6*5 

2 

252 

4.007 

27*94 

1-12  pr.  5-6  prs. 

2 

50 

CO 

Lynx  

Birkenbead  . . 

1894 

194 

19*25 

5 

2 

280 

4,000 

27  00 

1—12  pr.  3 6 prs. 

3 

50 

70 

Opossum 

Hebbum 

1895 

200 

19 

5*2 

2 

290 

1,052 

28*24 

1—12  pr.  5-6  prs. 

2 

50 

no 

Porcupine  

Jarrow  . . 

1895 

200 

19*7 

6*5 

2 

288 

3,860 

27*91 

1-12  pr.  5-6  prs. 

2 

50 

00 

Rangcr 

Hebbum 

1895 

200 

19 

5*2 

2 

264 

3,900 

27*  13 

1-12  pr.  5-6  prs. 

2 

50 

00 

Rockeb 

Clydebank  . . 

1894 

205*6 

19*5 

5*25 

2 

280 

4,200 

27*37 

1-12  pr.  6-6  prs. 

2 

50 

co 

Salmón 

Hull  . . . . 

1895 

200 

19*5 

6*4 

2 

204 

3,580 

27  * 0 > 

1—12  pr.  5-0  prs. 

2 

50 

60 

Sbark  

Cl3*debank  . . 

1894 

205*6 

1.9-5 

5*25 

2 

280 

4,250 

27-59 

1-12  pr.  5-0  prs. 

2 

60 

oo 

Skate  

Burrow 

1895 

195 

20*5 

. . 

2 

265 

4,100 

27*10 

1—12  pr.  5-6  prs. 

2 

60 

60 

Snapper  

Hull  ..  .. 

1895 

200 

19*5 

5*5 

2 

270 

4,600 

27*9 

1-12  pr.  5-G  prs. 

2 

60 

60 

Spitfíre 

Elswick 

1895 

200 

19 

5*3 

2 

300 

3 , 7 80 

27*5 

1-12  pr.  5-6  prs. 

2 

45 

60 

Starfmh 

Barro  w . . 

1894 

195 

20*6 

# . 

2 

265 

4 , 000 

27*97 

1—12  pr.  5-0  prs. 

2 

45 

CO 

Stnrgeon 

Barrow  . . 

1894 

195 

20*5 

. . 

2 

265 

4,010 

27  16 

1—12  pr.  5-0  prs. 

2 

4 5 

00 

Sun  11  sh 

Hebburn 

1895 

200 

19 

5*2 

2 

290 

4,292 

27*62 

1-12  pr.  6-6  prs. 

2 

50 

60 

Surly  . . 

Clydebank  . . 

1894 

205*0 

19-5 

5*25 

280 

•1,100 

28  * 05 

1—12  pr.  5-6  prs. 

2 

50 

50 

Swordfish  

Elswick 

1895 

200 

19 

5*3 

2 

300 

4,100 

[27] 

1-12  pr.  5-6  prs. 

2 

4 5 

CO 

Teazer 

Kast  Cowes  . . 

1895 

20  í 

19*5 

6*6 

2 

270 

4,500 

[27] 

1—12  pr.  5-0  prs. 

2 

50 

60 

Wizurd 

Enst  Cowes  . . 

1895 

200 

19*5 

5*2 

2 

270 

4 ,400 

[27] 

1-12  pr.  6-6  prs. 

2 

4 5 

60 

Zebra  

Bl&ckwall 

1895 

200 

20 

6 

2 

300 

8,850 

27  * 00 

1—12  pr.  5 6 prs. 

2 

50 

uo 

Zephyr  

Paisley  . . 

1895 

200 

i 9 

5*3 

2 

270 

3,850 

[27] 

1-12  pr.  5-6  prs. 

2 

50 

00 

■fAlbatross  

Chiswick 

1898 

227*0 

21*25 

8-5 

2 

360 

7,900 

32 

1-12  pr.  5-6  prs. 

2 

68 

100 

Angler 

Chiswick 

1898 

2*0 

19-0 

7*1 

2 

278 

5 , 80  J 

30-37 

1-12  pr.  6 fi  prs. 

2 

00 

80 

Arab  

Clydebauk  . . 

bldg. 

Design  not  complete 

1—12  pr.  5-6  prs. 

2 

00 

bO 

Ariel  

Chiswick 

1897 

210 

19*6 

7*1 

2 

27H 

5,800 

30*59 

1—12  pr.  5— C prs. 

2 

«0 

fi(> 

Avon  

Barrow  . . 

1896 

210-6 

21-6 

5 * (i 

2 : 

300 

6,000 

30 

1-12  pr.  5-0  prs. 

o 

00 

80 

Bat 

. farro w . . 

1896 

215 

20-75 

0-8 

2 

320 

0,185 

30  1 

1-12  pr.  6 0 prs. 

2 

00 

91 

Bittern 

Barrow  . . 

1897 

210-0 

21*6 

5 * G 

2 

200 

0,000 

30 

1-12  pr.  5-ü  prs. 

2 

00 

80 

Bvazen 

Clydebank  .. 

1896 

218 

20*0 

6*6 

2 

300 

0,000 

30 

1-12  pr.  5*  0 prs. 

2 

00 

80 

Bullílnch 

Hull  . . 

bldg. 

210 

20-6 

5-8 

2 

300 

5,800 

30 

1-12  pr.  6-6  prs. 

2 

00 

80 

Clianiois 

J arro  w . . 

1896 

215 

20*75 

0*8 

2 

325 

0,333 

30*2 

1-12  pr.  5 6 prs. 

2 

60 

91 

Cbeerful 

Hebbum 

1897 

210 

21*0 

8 

2 : 

308 

6,000 

30 

1-12  pr.  5-G  prs. 

2 

62 

82 

-f-Coquettc 

Chiswick 

18  98 

210 

19*5 

7-2 

o 

285 

6,800 

30-31 

1—1  2 pr.  5-6  jn*s. 

2 

00 

80 

Grane  

.Farro w .. 

1896 

215 

20  *7 

0-8 

2 

324 

6,330 

30-3 

1—12  pr.  5 6 pi*s. 

2 

00 

80 

fCygnet 

Chiswick 

1898 

210 

19*5 

7*2 

2 

285 

5,800 

30*35 

1-12  pr.  5-0  prs. 

2 

60 

80 

jCyntbia 

1898 

210 

19*5 

7*2 

2 

285 

5,800 

30-2 

1—12  pr.  G-C  prs. 

2 

00 

80 

1 »eapcrate  

Chiswick  . . 

1895 

210 

19*6 

7*2 

2 

275 

6 , 800 

30 

1—12  pr.  5-G  prs. 

2 

00 

80 

1 )ove  

Hull  ..  . . 

bldg. 

210*0 

20 -0 

5-8 

2 

300 

5,800 

30 

1—12  pr.  5-6  prs. 

2 

00 

80 

Earnest 

Birkenbead  . . 

1896 

210*0 

21-7 

5*3 

2 

300 

0,000 

30*13 

1-12  pr.  5-0  prs. 

2 

5« 

H0 

Klecira 

Clydebauk  . . 

bldg. 

218 

20*0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  6 0 prs. 

2 

TH 

80 

Express 

Birkenbead  . . 

1807 

227  6 

22-0 

9 

2 

300 

7,700 

33 

T— 12  pr.  6-6  prs. 

2 

00 

80 

Fairy  -. 

Govan  . . 

1897 

227  • 0 

22  * 0 

9 

2 ' 

300 

7,700 

32 

1—12  pr.  5-6  prs. 

2 

00 

80i 

Falcon 

Falrrteld 

bldg. 

220 

21*3 

0,  UOO 

3) 

Fame  

Chiswick 

1896 

210*6 

19*6 

7-1 

2 

275 

1 

6,800 

30*10 

1-12  pr.  5 6 prs. 

2 

60 

80* 

* Built  by  Yarrow,  tUtoil  wlih  Thornycrofl  AV.  T.  boilnrs  at  'Rai’le's.  AU  Jarrow-buill  ilestrojers  bavc  HeodV  bollera.  Vcsaelt 
murked  *f-  heve  Thomycroí’t  W.  T.  bolléis  oi*  “ Daving  ” type. 
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Great  Britain  and  Dependencies — continued. 


Ñame  or  N'umber. 

Where  Bullt. 

Launched. 

Dimensions. 

Im 

O , 

r_  rx 

Displacement. 

Indicated 

Horse-Power. 

i 

Mean  Speed 
onTrial, 
or  expected. 

i 

Armament. 

Torpedo  Tubes. 

Complement. 

% 

G. 

TÍ 

O 

"rs 

i 

Length. 

é 

s 

« 

tu 

1 

Q 

5 £ 

a § 
a i 

en 

Torpedo  Boat  Destróyer 

s 

Feet 

Feet. 

Feet. 

Tona. 

Ifnots. 

Tohi 

Fawn  

J arrow  . . 

1897 

215 

20-7 

6*8 

2 

325 

6,581 

30  • 5 

1-12  pr.  5— G prs. 

2 

60 

i 01 

Flirt 

Jarrow  . . 

1897 

215 

20-7 

6*8 

2 

328 

6,682 

30 

1—12  pr.  5-6  prs. 

2 

60 

91 

Flylngíish 

Jarro \v  . . 

1897 

215 

20*7 

6*8 

2 

323 

6,410 

30*4 

1—12  pr.  5-6  prs. 

2 

58 

1 91 

Foam  

Chiswick 

1896 

210 

19-6 

. 7.7 

2 

275 

5,800 

30-18 

1-12  pr.  5-6  prs. 

2 

58 

| 80 

Gipsy  

Govau  .. 

1897 

227-6 

22  • 0 

9 

2 

300 

7,700 

32 

1-12  pr.  5— C prs. 

2 

60 

80 

Gievbound 

Griffon 

Birkenhead  . 

1896 

210-0 

20 

5*3 

2 

300 

G,  000 

30-11 

1-12  pr.  5-6  prs. 

2 

58 

80 

Kestrel 

Clydebauk  . 

bldg. 

218 

20*0 

5 6 

2 

300 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

G0 

80 

Lee  . . 

Sunderland  . . 

bld*. 

210  0 

19-9 

7*6 

2 

283 

5,400 

30 

1— 1¿  pr.  5-G  prs. 

2 

58 

80 

Leopard  

Barrow  . . 

1897 

210 

20*0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

60 

80 

Leven  

Glasgow 

bldg. 

218  0 

20.0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  5-0  pA. 

2 

58 

80 

Lively 

Locust  

Birkenhead  . . 

1896 

210 

21*7 

6-3 

2 

300 

6,000 

30*16 

1-1 1 pr.  5-6  prs. 

2 

68 

80 

M&llard 

Chiswick 

1896 

210*6 

19-6 

7*1 

2 

275 

5,800 

30*11 

1—12  pr.  5-6  prs. 

2 

60 

80 

Mermaid 

Ilebbum 

1898 

210 

21  0 

8 

2 

308 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

62 

82 

M yrmidon 

Jarrow  . . 

bldg. 

216 

20-7Í 

6*8 

2 

335 

6 , 500 

30 

1-12  pr.  5-6  prs. 

2 

9 1 

Orwell 

Birkenhead  . . 

bldg. 

218  0 

20-0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

58 

80 

Osprey 

Govau  . . 

bldg. 

227*6 

22*0 

9 

2 

300 

7,700 

32 

1-12  pr.  6-6  prs. 

2 

60 

80 

Ostrich 

Fairfield 

bldg. 

210 

2 L ■ 0 

6,000 

30 

Otter 

Barrow  . . 

1896 

210 

20  0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

60 

80 

Pantber  

Birkenhead  . . 

1897 

210-6 

21-7 

5*3 

2 

300 

6,000 

30*14 

1-12  pr.  6-6  prs. 

2 

58 

80 

Pcterel  

Jarrow  . . 

1899 

215 

20  *7f 

6*8 

2 

334 

6,500 

30 

1-12  pr.  6-6  prs. 

2 

91 

Quail  

Birkenhead  . . 

1895 

213  G 

21-6 

5*3 

2 

300 

6,000 

30*38 

1—12  pr.  5-6  prs. 

2 

58 

RO 

Hacehorse 

Recruit 

Glasgow 

bldg. 

218-0 

20-0 

5*6 

2 

300 

6,000 

30 

1-12  pr.  5-G  prs. 

2 

58 

80 

Roebuck 

Seal 

Birkenhead  . . 

1897 

218*0 

20*0 

5*6 

2 

300 

6,000 

30*15 

1-12  pr.  5-6  prs. 

2 

68 

80 

Sparrovvliawk 

. . 

Birkenhead  . . 

1896 

210  * G 

21*7 

5*3 

2 

300 

6,000 

30-13 

1-12  pr.  5-6  prs. 

2 

58 

80 

Spiteful 

Jarrow  . . 

1893 

216 

20-76 

6*8 

2 

334 

6,500 

30  1 

1—12  pr.  5-0  prs. 

2 

91 

Spriglitly 

1> Stog  

Chiswick 

1899 

210 

19*75 

7*2 

2 

285 

5,800 

30 

1—12  pr.  5-G  prs. 

2 

60 

80 

Star 

Jarrow  . . 

1896 

215 

20-76 

6*88 

2 

328 

6,266 

30*7 

1-12  pr.  5-6  prs. 

2 

58 

91 

cSuccess 

Sunderland  . . 

210*0 

21*0 

9 * 2*} 

2 

350 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

62 

43 

Sylvla  

Sunderland  . . 

bldg. 

210 

199 

7 * G 

2 

283 

5,400 

30 

1-12  pr.  6-6  prs. 

2 

58 

80 

Syren  

. , 

Jarrow  . . 

bldg. 

215 

20*75 

6*8 

2 

385 

6,500 

30 

1—12  pr."5-6  jira. 

2 

01 

Thraaher 

Birkenhead  . . 

1896 

210  * G 

21*7 

6-3 

2 

300 

6,000 

30*13 

1—12  pr.  5 6 prs. 

2 

68 

80 

Violet  

Sunderland  . . 

bldg. 

210 

20-76 

6*88 

2 

283 

5,400 

30 

1-12  pr.  5-G  prs. 

2 

58 

80 

aViper  

Hebburn 

1899 

210 

21 

7 

8 

312* 

6,600 

31 

1-12  pr.  5-6  prs. 

2 

62 

88 

10,000 

35 

Virago 

Birkenhead  . . 

1896 

210*6 

21-7 

6*3 

2 

300 

6,000 

30*13 

1-12  pr.  5 6 prs. 

2 

68 

80 

dV  ixen  

Barrow 

bldg. 

210  0 

20-0 

5*8 

2 

327 

6,000 

30 

1-12  pr.  5-G  prs. 

2 

62 

88 

Vulture 

Clydebank  . . 

bldg. 

218 

20 

6-6 

2 

300 

6,000 

30 

1-12  pr.  5-6  prs. 

2 

58 

80 

Whiting 

Jarrow.. 

1896 

215 

20  • 75 

6*88 

o 

330 

6 , 239 

30*2 

1—  2 pr.  5 6 prs. 

2 

58 

01 

Wolf  

Birkenhead  . . 

1897 

218 

20 

6-6 

2 

300 

6,000 

30 

1—12  pr.  5 - 6 prs. 

2 

58 

80 

rORl’EDO  I30ATS 

First  Class — 

l (ex  Lighfcning)  . „ 

. . 

Chiswick 

1877 

8 4*6 

10*9 

5 

1 

27 

460 

19 

, , 

1 

. m 

2-9  (8  boats)  . . 

Chiswick 

1878-9 

87 

10*9 

4 

1 

28 

460 

20 

• s 

1 

15 

lü 

Chiswick 

1880 

90*5 

10*9 

4 

1 

28 

450 

21-7 

. . 

1 

15 

11,  12  (2  boats)  .. 

Chiswick 

1880 

87 

10*9 

4 

1 

28 

450 

20 

. . 

1 

15 

7 

13 

Lambe  th 

1878 

87 

10-91 

4 

1 

28 

460 

21 

2 

15 

7 

14 

Poplar  . . . . 

1878 

87 

11 

4*5 

1 

33 

550 

22 

2 

15 

7 

15 

, # 

9 m 

87 

10*9 

4 

1 

28 

4 50 

21 

• • 

2 

15 

7 

17,  18  (2  boats) 

. . 

Poplar  . . 

1877 

86 

11 

4-6 

1 

33 

450 

21 

. . 

2 

15 

-7 

19 

East  Cowes  . . 

1878 

87 

10*9 

4 

1 

28 

460 

21 

• . 

2 

16 

7 

20 

1880 

87 

10 

4 

. m 

28 

360 

16*9 

, , 

2 

16 

21,  22  (2  boats) 

. # 

Chiswick 

1885 

113 

12*5 

6-7 

1 

63 

730 

20 

. . 

3 

10 

23,  24  (2  boats)  . . 

, . 

Poplar  . . . . 

1885— G 

113 

12*5 

5*5 

1 

67 

600 

19-5 

2-3  prs. 

3 

26-29  í 5 boats)  . . 

. . 

Chiswick 

1886 

127-5 

12-5 

6*2 

1 

60 

600 

21 

. , 

4 

16 

30-33  (4  boats) 

Poplar  . . 

1886 

125 

13 

5*5 

1 

60-66 

670 

19*6 

2-3  prs. 

5 

15 

20 

34-38  (5  boats)  . . 

9 # 

East  Cowes  . . 

1886 

125 

14-6 

4 

1 

60—66 

950 

18-19 

, , 

6 

15 

39,  40  f 2 boats) 

# . 

Poplar  . . 

1885 

100 

12*5 

, . 

# 

40 

500 

. . 

1 

15 

41-60  (20  boats)  .. 

. . 

Chiswick 

1886 

127-5 

12*5 

6*2 

*1 

60 

700 

21 

2-3  pis. 

4 

16 

bl,  63-74.  76-78  (10  boats' 

Poplar  . . 

1886 

125 

13 

6-5 

1 

75 

700 

19-20 

2-3  prs. 

5 

15 

20 

79 

Poplar  . . . . 

1886 

125 

13 

5-5 

. . 

76 

1,000 

22*4 

2-3  prs. 

• . 

15 

20 

80 

Poplar  . . 

1887 

135 

14 

6 

1 

105 

1,540 

23 

4-3  prs. 

5 

21 

30 

81  (ex  Swift)  . . . . 

East  Cowes  . . 

1885 

160 

17*5 

1 

125 

. , 

, , 

6-3  prs. 

3 

25 

35 

82-87  (6  boats)  . . 

, , 

Poplar  . . 

1889 

ISO 

13-5 

5*5 

1 

85 

1,100 

23 

3—3  131*8. 

3 

19 

20 

88,  89  (2  boats)  . . 

Poplar  . . 

1894 

142 

11*75 

4 5 

1 

112 

1 ,600 

• . 

3-3  prs. 

3 

18 

20 

90 

Poplar  . . 

1895 

140 

14*25 

3*7 

1 

100 

1,430 

. . 

3-3  prs. 

3 

18 

18 

91,  92  (2  boats)  .. 

• • 

Chiswick 

1894 

140 

15*5 

7*6 

1 

130 

2,400 

23-24 

3-3  prs. 

3 

18 

25 

93 

Chiswick 

1893 

140 

15*6 

5*4 

2 

130 

2,200 

23*5 

3-3  prs. 

3 

18 

25 

94-96  (3  boats)  . . 

• • 

East  Cowes  . . 

1894 

140 

15*5 

m m 

1 

130 

2 , 000 

23*2 

3 3 prs. 

3 

18 

25 

97  % 9 m m m m # # 

Birkenhead  . . 

1893 

140 

15*5 

1 

130 

2,690 

23*35 

3-3  prs. 

3 

18 

25 

98  aml  99 

i 

Chiswick 

bldK.I 

160 

17 

8*4 

1 

178 

2,850 

25 

3-3  prs. 

3 

32 

4 0 

2 Unmimbered 

I1 

)esign  not  complete. 

a Tliis  vessel  is  üttcd  with  the  Parsons  compound  stearn  lurbine.  l>  llave  Thornyoroft  W.  T.  bollera  of  “ Daring " type. 
c Has  fonr  Thornycroft  W.  T.  boilers.  d lias  four  Express  W.  T.  bollera.  e Prognmme  1900-1901.  Nos.  51,  87  fitted  witb 
Eurle’s  W.  T.  boilers. 
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Great  Britain  and  Dependencies — continued. 


.Ñame  or  Number. 

Wlierc  Built. 

Launcbed. 

Dimensions. 

— » 
a s 

53  c n 

5Z¡ 

"a 

0 

a 

1 

Indicated 

Horse-Power. 

Máximum 
Trini  Speed. 

Arniament. 

Torpedo  Tabes. 

Complementa 

rá 

ti 

s 

a 

S 

M 

Drauglit 

Tojcpedo  I3oats¿ — cont. 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

Skconi>  Class — 

38-48  (lo  boats)  . . 

Poplar  . . 

# . 

1889 

60 

9*2 

3*7 

1 

16*5 

230 

16*5 

1 iiittck. 

i 

9 

49,  50  (2  boats)  . . 

Poplur  . , 

. • 

1887 

60 

8-5 

3 

1 

15 

200 

17 

1 mach. 

i 

9 

51-62  (12  boats)  . . . . 

Chiswlck 

. . 

1878-9 

60-5 

7*5 

3*5 

1 

• . 

. . 

16*5 

. . 

2 

7 

63  

1879 

60 

. . 

. . 

1 

. • 

• • 

15 

. • 

2 

04-73  (10  boats)  . . . . 

Chlswick 

, , 

1880-1 

60-5 

7*5 

3*6 

1 

• • 

16-17 

. . 

2 

7 

74,  75,  9G,  97  (4  boats).. 

Poplar  , . 

. . 

1883 

62 

7*6 

3*6 

1 

i 2 

• . 

16 

1 mach. 

2 

7 

76—95  (20  boats)  • • • • 

Chiswlck 

, , 

1882-3 

63 

7*5 

3*5 

1 

. . 

. . 

16*5—17 

. . 

2 

7 

98  

Chlswick 

, . 

1883 

66-3 

7*6 

2*6 

hyd. 

• . 

120 

12*6 

. . 

2 

7 

99,  100  (2  boats) 

Chlswick 

• . 

1886 

64 

8 

3*6 

1 

• • 

• . 

16-16*8 

. . 

2 

7 

101 

, , 

, , 

64 

. . 

• . 

. . 

• . 

2 

7 

1-9  (9  boats) 

East  Cowes 

•• 

•• 

56 

•• 

•• 

1 

12 

• • 

14*5 

2 mach. 

sp 

•• 

Colonial,  etc. — 

Victoria. 

Childers 

Chiswlck 

1883 

113 

12*5 

5*9 

1 

65 

730 

20 

2-1  prs. 

• . 

12 

One  boat  ■■  • • • . ■■ 

Poplar  . • 

, , 

1891 

130 

13*5 

5*7 

1 

82 

1,150 

23 

3-3  prs. 

3 

19 

Nepean,  Lonsdale  (2  boats) 

Chlswick 

•* 

1884 

63 

7*5 

3*2 

1 

12 

160 

17*5 

• • 

1 

7 

JYcio  South  Wales. 

Acberon,  Avernus  (2  boals) 

• - 

1879 

• • 

-• 

• • 

1 

16 

300 

16 

Qncensland. 

• 

Mosquito 

Chiswlck 

1884 

63 

7*5 

3*2 

1 

12 

17 

. . 

1 

7 

Wasp 

•• 

•• 

•• 

•• 

•• 

12 

• • 

•• 

** 

7 

Tasmania. 

One  boat 

Chiswlck 

• • 

1884 

63 

7*5 

3*2 

1 

12 

fia 

17 

• • 

1 

7 

New  Zealand. 

Nos.  1-4  (4  boatb) 

Chiswlck 

.. 

1884 

63 

7*6 

3 

1 

12 

170 

17 

1 mach. 

Sp. 

I'idia . 

Nos.  1-3  (3  boats) 

Chiswlck 

1888 

131*5 

14-8 

7 • 1 

1 

96 

1,270 

23  * 2 

2 Q.F. 

5 

Nos.  4 6 (3  boats) 

East  Cowes 

1889 

130 

14*6 

. . 

95 

1,030 

20 

No.  7 

Paisley  . . 

• • 

1888 

130*4 

14 

• • 

• • 

92 

1,060 

21 

Coal  Capad  ty. 
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Argentino  Republic. 


*d 

nimcnsions. 

u. 

O . 

¿J 

1 

c 

rs  9> 

a *8 
g g. 

d 

en 

£ 

13 

C 

O 

»-  « 

B 

4> 

En 

c. 

i 

cí 

Ñame  or  Number. 

Whcre  Built. 

o 

n 

3 

Length. 

á 

Draught. 

£ 2 
8 s 

c Yj 

i 

£ 

& 

5 

o 

♦s  i 
w 

.§<» 

33 

a 

§ 

«¡ 

o 

1; 

e 

a 

c- 

1 

<3 

*3 

a 

Destróyer» — 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

Tons. 

Santa  Féf 

Poplar . . 

1896 

190 

19*  G 

7*4 

2 

2s0 

4,000 

26*5  t. 

1*1  14-pr.r( 
> 3 G-pr .{ 

j Q.F.,  2M.j 

3 

54 

80 

Corrientes  • . 

Missiones 

Pop  lar. . 
Poplar* . 

1896 

1896 

190 

190 

19  6 
19*6 

7*4 

7*4 

2 

2 

280 

280 

4,000 

4,000 

27*4  t. 
26*0  t. 

3 

3 

54 

54 

80 

80 

Entre  Píos 

Poplar 

1896 

190 

19  6 

7*4 

2 

280 

4,000 

26  7 £. 

3 

54 

80 

First  Ceass — 

2 boats  

Chiswick  . . 

1890-1 

150 

1*1*5 

5*2 

2 

110 

1,500 

24  * 52 

3 3-prs. 

3 

27 

22 

ü bouts  

Poplar. . 

1890 

130 

13*5 

6 

1 

85 

1,200 

23-24 

2 3-pr.  Q.F. 

2 

15 

15 

4 boats  

Poplar. . 

1880-2 

100 

12*5 

6 

1 

52 

600 

20 

2 macb. 

3 

14 

10 

Skcond  Class — 

Nos.  1-8  (8  boats)  . . 

Poplar. . 
Chiswick 

1890 

60 

9.2 

3 

1 

16 

230 

. 17 

1 Q.F. 

1 1 

1 10 

1*25 

Nos.  9-10  (2  boats) 

1881 

60 

7*5 

3*5 

X 

16 

230 

17 

• • 

1 

Vedette  Boats — 

Nos.  1-4  (4  boats)  . . 

• • 

1875 

55 

7 

• • 

• ■ 

sp. 

The  two  150-ft.  boats  are  nanied  Comodoro  Py  and  Murature. 

The  six  130-ft.  boats  are  nanied  B-itLiurst,  Buchardo,  Jorge,  King,  Pinedo,  and  Tborne.  They  llave 
locomotivo  boiiers. 

The  four  100-ft.  boats  are  named  Alerta,  Centella,  Ferre,  and  Py. 

* 4-in.  platiug  over  entire  engine  and  boiler  space. 

t The  Santa  Fé  was  lost  In  1897,  aud  Messrs.  Yarrow  are  building  a new  destróyer  to  replace  her,  in 
which  the  Santa  Fó's  engines,  reoovered  from  the  wreck,  will  be  placed. 


Austria-Hnngary. 


Dlmenslons. 

«a» 

a 

f-4 

J 

. 

Launclied 

«M 

55 

B 

1 

is4 

Q 

•T3  % 

Máximum 
Trial  Speed 

J3 

C3 

o 

T» 

A 

c3 

Ñame  or  Number. 

Where  Built. 

Length. 

Beam. 

Dranglit. 

z ¿ 
<*> 

6 £ 

a 

25 

ü<S 

¿y 

2§ 

Armameni 

M 

o 

1* 

H 

a 

QJ 

1=- 

£ 

First  Class — • 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

.Tons 

Adler,  Falke  . . . • 

Poplar.. 

1886 

135 

13*7 

5*6 

1 

95 

900 

22  * 4 

2 Nord. 

2 

i6 

28 

22  boats 

Boa 

f Elbing,  1 
l Trieste,  &c.  / 

1886-9 

128 

15*9 

6*9 

1 

83 

/ 9001 

11,000/ 

O 

**  lo 

r4 

'-N— ^ 

2 niaeli. 

2 

15 

28 

Cobra 

Kigyo  

Pytbon  

> Poplar 

1898-9 

152-6 

15*3 

7*6 

1 

133 

2,000 

24*3 

2 3-pr.  Q.F. 

3 

24 

30 

Viper  

Poplar.  . 

1896 

147*6 

14*9 

7*6 

1 

130 

2,000 

26*5 

2 3-pr.  Q.F. 

2 

26 

30 

Natter  i 

Secón  n Ceass  — 

Elbing 

1896 

150 

17*5 

88 

2 

152 

2,300 

26*5 

2 3-pr.  Q F. 

3 

• • 

30 

Nos.  9,  10  (2  bouts) 

) Chiswick,  í 

1881 

98*5 

10*8 

2*9 

1 

37 

450 

17 

} i Q-F. 

Nos.  11-32  (22  boats) 

> Poplar,  Pola  < 

1883-7 

107 

11-6 

3-1 

1 

47 

600 

17 

1 

Nos.  33-39  (7  boats) 

| and  Elbing  1 

1887-91 

118*1 

14-4 

3*3 

1 

64 

700 

18 

2 Q.F. 

1 

Nos.  2-8  (7  boats)  . . 

r Pola  and  i 
\ Poplar  . . / 

1878-81 

87*4 

9*’ 6 

2-8 

1 

27 

300 

15 

•• 

1 

x 2 
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Brazil. 


Ñame  or  Number. 

Where  Bullt. 

i 

Launcbed. 

Dimensión». 

o . 

fe  f 

ls 

fS“ 

r 

i 

| 

á 

Q* 

m 

Q 

Indicated 

Horse-Power. 

Máximum 
Trial  Speed. 

Armament. 

Torpedo  Tobes. 

Complement. 

1 

Qt 

0 

1 

Lcngth. 

1 

f 

o 

First  Class — 

Feet. 

Feet. 

Feet. 

Tone. 

Knots. 

Ton». 

Nos.  1-5  (5  boas 

Poplur. . 

1882 

100 

12*5 

5*6 

i 

52 

600 

20 

2 mach. 

2 

16 

20 

Araguary 

Chiswick  . . 

1891 

150 

14*5 

5*2 

2 

150 

1,550 

25*1 

2 Q.F. 

4 

27 

22 

Iguatemi  . . 

Chiswick  . . 

1891 

150 

14*5 

6*2 

2 

150 

1,550 

26*4 

2 Q.F. 

4 

27 

22 

Marcllio  Diaz  . . . • 

Chiswick  . . 

1891 

150 

14*5 

6*2 

2 

150 

1 .550 

25*8 

2 Q.F. 

4 

27 

22 

5 boats  

, 1892-3 

152 

17*2 

7*9 

2 

130 

2,200 

28 

2-1  pra. 

3 

24 

30 

Piratiny 

. . 

130 

12 

. . 

10 

2-1  pr. 

1 

Poty 

• . 

• • 

126 

12 

3 

• • 

30 

• • 

18 

1-1  pr. 

1 

Secomd  Class — 

Inhanhuay  ( wood) . • 

New  York.. 

1893 

90 

10 

3 

. . 

17 

• • 

25 

1-1  pr. 

1 

10 

4 boat»  

. . 

1883-4 

# . 

. . 

. . 

1 

17 

« . 

17 

i 

1 boat  

Chiswick  . . 

1885 

63 

75 

3*2 

1 

. . 

17 

• • 

2 

1 boat  

Poplar. . . . 

188G 

CO 

8 

3 

1 

14 

200 

17 

’i 

Tfíini>  Class — 

Aloxoto  * 

Poplar. . 

1883 

60 

9*3 

# . 

16 

l-l  pr. 

1 

5 boats  

Chiswick  . . 

1883 

45 

6 

1-2 

1 

3*5 

• • 

12-13 

1 mach. 

ap. 

Chili. 


Dimensión». 

1 

'S 

O f¿ 

0 

aj 

11 

gpp 

a]á 

+3 

0 

«3 

a 

Ñame  or  Number. 

Wberc  Bullt. 

-*-5 

*-  fe 

& 

S 

o £ 
6 co 

0 

V 

O 

as 

1 

*5 

& 

i 

Length 

Beam. 

'bo 

I 

#§■ 

Q 

'•o  ¿ 
£ § 
w 

M 

i 

1 

s 

O 

O 

O 

<5 

D ESTRO  YKIIS 

Feet. 

Feet . 

Feet. 

Ton». 

Knots. 

Ton». 

Capitán  Orella 

Birkenhe&d. 

1896 

210 

21*6 

• • 

2 

300 

6000 

30*37 

1-12  pr.  Q.F. 

2 

65 

90 

Capitán  Muñoz  > 

Gamero. . ..  « 

Birkenbead  . 

1896 

210 

21*6 

•• 

2 

3C0 

6000 

30*42 

5-6  pr. 
1-12  pr.  Q.F. 
5-6  pr. 

2 

65 

90 

Teniente  Serrano  . . 

Birkenbead  . 

1896 

210 

21*6 

, , 

2 

300 

6050 

30  • 35 

1-12  pr.  Q.F. 

2 

66 

90 

Guardia- Marina 

5 6 pr. 

Riquelme 

Birkenbead  . 

1896 

210 

21*6 

• • 

2 

300 

6000 

30  09 

1-12  pr.  Q.F. 
5-6  pr. 

2 

65 

90 

First  Class — 

3 boats 

Poplar. . 

1881 

86 

12*5 

. m 

1 

25 

400 

19-20 

4 

35 

5 boats  

Poplar. . 

1881 

100 

12*5 

* # 

i 

35 

400 

18-19 

4 mach. 

4 

15 

9 

‘Sarjento  Aldea 
Injeniero  Hyatt,  Ciru- 

Poplar.. 

1886 

126 

13*6 

6*6 

1 

70 

800 

20 

2 Q.F. 

4 

18 

15 

jano  Videla,  In- 

jeniero Mutilla, 

Guare!  i n-M  n r i n a 
Contreras.  Capitán 
Thompson,  and 
Teniente  Rodríguez 

| Poplar . . 

3896 

1898 

152*6 

15*3 

7*9 

1 

140 

2200 

27*5  27*2 

3-3  pr.  Q.F. 

3 

23 

40 

(Vipertype) 
Janequeo  Guale,  llu- 

. 

c lunilla,  and  Gua- 

coida  

Tcgualda,  Quidora, 

and  Fresia  .. 

Poplar. . 

1881 

100 

12*5 

•• 

1 

•• 

450 

•• 

• • 

•• 

J Poplar . . 

87 

10*9 

m m 

1 

. . 

100 

m m 

# . 

. . 

Secón»  Class — 

1 boat  

East  Cowes 

1887 

50 

. m 

. . 

36 

# # 

• « 

1 boat  

East  Com  es 

1892 

60 

9*6 

5 

1 

15 

270 

19 

# # 

1 

, , 

1 boat  

Da  Seyn  _•  . . 

1895 

42 

8*6 

• • 

1 

• ■ 

• • 

• • 

-• 

1 

The  Thompson  and  Rodríguez  were  sent  out  in  sectious,  and  put  together  at  Talcahuano  and  Valparaíso. 
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China. 


Dimensiona. 

«i 

PJ 

_ á 
51  % 

. 

«i 

j§ 

¿ 

•d 

«M 

O . 

CJ 

S a 

g 

G3 

*5 

Mi 

i£ 

Ñame  or  Number. 

Where  Built. 

•s 

i 

►a 

Lengtb. 

o 

PP 

Draught. 

$ 

s 

-0  S? 

~J 

.§<& 

a-s 

2 

c3 

1 

■<i 

o 

i. 

£ 

0 

CJ 

TÍ 

0 

<3 

cj 

i- 

o 

*2 

O 

O 

D ESTKO  Y12RS 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

Tons. 

Hai  Lang  . . . . 

Elbing 

1898) 

Hai  Niu 

Ilai  Ching 

Elbing 

Elbing 

1898  1 
1898  f 

193  7 

21*0 

. . 

2 

280 

6,000 

35 

6 3-pr.  Q.F. 

2 

. . 

67 

Hai  Hoha  . . . . 

Elbing 

1899 J 

First  Class — 

l boat  

Elbing 

1886 

144-3 

16-4 

7-6 

1 

128 

1,400 

24-2 

4 1-pr.  revs. 

2 

20 

15 

1 boat  

Poplar.. 

1887 

128 

13 

6 

1 

69 

1,000 

23-9 

í 3 » 1 

14  Gatlingsj 

3 

28 

15 

25  boata 

Stettin,  &c.  . 

1886-87 

110 

13 

4-9 

1 

65 

1,000 

19-5 

1-pr.  revs. 

3 

16 

10 

2 boats  

Stettin 

1883 

86 

10-4 

3-4 

1 

28 

650 

18-2 

1-pr.  revB. 

2 

16 

12 

l boat  ¡ 

Stettin 

1884 

123-5 

21-7 

* # 

# + 

19 

% # 

5 

16 

2 boats  

Elbing 

1895 

128 

15*8 

•• 

•• 

120 

1 , 250 

24*5 

Q.F. 

2 

Skcond  Class—' 

11  boata i 

Elbing 

1886-86 

85 

11-9 

4*8 

1 

27 

400 

19 

# # 

1 

5 

1 boat  | 

Foochow  . . | 

Bldg. 

88;  6 

6-7 

3*3 

1 

30 

500 

20-5 

About  twenty  bouts  only  are  said  to  be  serviceable. 


Costa  Hica. 

Costa  Rica  has  one  62-ft.,  15-lcnot  boat. 


Denmark. 


Ñame  or  Number. 

Where  Built. 

-o 

i 

C-> 

n 

1 

Dimcn6Íons. 

<+-4 

O . 

J?  ” 

P 

-M 

a 

a> 

c 3 

& 

3 

Indicated 

Horee-Power. 

i 

Máximum 
Trial  Spced. 

1 

Armament. 

Torpedo  Tuhes. 

Complement. 

Coal  Capacity. 

Lengtb. 

i 

4> 

CU 

t 

2 

o 

First  Class — 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

Tons 

Hajen  

Copeubageu 

1896i 

/ 1 A • VJn  S 

HavOmen 

Copen h » gen 

1897  > 

154-3 

15-4 

7-9 

2 

142 

2,317 

22-9 

1 1 T i — 1IJ  • 1 

3 

. . 

• • 

StJbjtirnen 

Copenhagen 

1898) 

l 1 1-pr.  / 

Deltinen 

Cbiswick  . . 

1883 

111-5 

12*6 

6 

1 

59 

620 

20 

1 macb. 

2 

14 

9 

Havheaten 

Chlswlck  . . 

1888 

137-9 

14 

7 

1 

94 

1,200 

22-8 

2 1-pr.  revs. 

4 

20 

15 

Hvulrossen 

Cliiswick  . . 

1884 

114 

12-6 

6-5 

1 

64 

660 

18-7 

1 macb. 

2 

14 

10 

Mákrelen 

Copenliagen 

1893 

140 

14-2 

7 

2 

112 

1 , 200 

. . 

. , 

16 

N&rh  valen 

Clíiswick  . . 

1888 

137-9 

14 

7 

1 

94 

1,200 

22-3 

2 1-pr.  revs. 

4 

20 

15 

Nord  Kapcren. . 

Copenhagen 

1893 

140 

14-2 

7 

2 

112 

1,200 

. . 

2 l-pr.  revs. 

4 

. . 

16 

SdUJven 

Chiawick  . . 

1887 

131 

14-8 

6-8 

1 

89 

1,200 

23-3 

2 macb. 

4 

20 

14 

SÓnlven 

Havre.. 

1880 

94-8 

10-9 

3-9 

1 

37 

4 50 

18*1 

, , 

2 

12 

5 

Springeren 

Copenhagen 

1891 

119 

13 

4 *9 

1 

81 

800 

18-3 

2 1-pr.  revs. 

2 

20 

14 

Stdren  

Cbiswick  . . 

1887 

131 

14-8 

6*8 

1 

89 

1,200 

23 

2 m;.ch. 

4 

20 

14 

Svuirdflsken 

Chiawick  . . 

1881 

110 

12 

6 

1 

49 

600 

20*7 

1 macb. 

2 

14 

9 

Skcond  Class — 

Nos.  4,  5 (2  boats')  . . 

Cbiswick  . . 

1882 

63 

7-5 

2-5 

1 

15 

16-9 

1 mach. 

2 

6 

1 

Nos.  6,  7 (2  boata)  . . 

Chiawick  . . 

1884 

66-8 

8 

4-2 

1 

16 

170 

15-4 

1 macb. 

2 

6 

1-5 

Nos.  8,  9 Q2  boats)  . . 

Chiawick  . . 

1886 

69-6 

8-1 

3-8 

1 

17 

170 

15-7 

1 mach. 

2 

6 

1 

Nos.  lo,  11  (2  boata). 

Cbiswick  .. 

1888 

70*2 

8 

4 

1 

18 

180 

16-8 

1 macb. 

2 

6 

1 

Nos.  12,  13(2  b mts). 

Cbiswick  . . 

1889 

78*3 

9 

4*9 

1 

24 

350 

18 

1 macb. 

2 

8 

3 

1 boat  

Cbiswick  . . 

1875 

58 

7-5 

3 

1 

• • 

• • 

16 

• • 

sp. 

Four  destroyers  and  two  boats  are  provided  for. 
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Prance. 


*8 

Diinensions. 

*o  . 

g 

a 

u 

-o  t 

sí 

- 

i 

M 

s 

§ 

Ñame  or  Numbcr. 

Where  Built. 

•3 

§ 

t-3 

i 

a 

a 

á 

3 

CQ 

Draught. 

a g 
Z? 

O 

a? 

M 

'H, 

5 

11 

.sé 

x — . 
J5.g 

I 

es 

s 

E-* 

o 

T3 

<X> 

su. 

E 

£ 

§ 

& 

a 

c 

o 

i 

3_ 

Dksticoy  k.ks — 
Durandal  . . 

Havre 

1898 

Feet. 

180-5 

Feet. 
1 9 6 

Feet. 
10  • tí 

2 

Ton  * . 
300 

4800 

Knots. 

27*4 

1 -9pr.  tí-3prs. 

2 

45 

Tona. 

48 

JCpee  - . 

Havre 

Bldg. 

185 

•9 

19-6 

9*11 

2 

319 

5700 

26.0 

1 J — 12  prs. 

2 

48 

33 

liscopctte 

Rochefort 

Bldg. 

183 

•9 

19  6 

9*11 

2 

303 

5700 

26 

!l-9pr.  6-3prs. 

2 

45 

48 

Ksplngo’e 

Havre 

Bldg. 

183 

•9 

19  • tí 

10*6 

2 

303 

48Ó0 

26 

|l-9pr.  6-3  prs. 

o 

45 

48 

Faueouneau 

Havre 

1900 

183 

•9 

19*0 

10*6 

2 

303 

4800 

26 

l-9pr.  tí-3prs. 

o 

45 

48 

FlamberKO.. 

Rochefort 

Bldg. 

183 

•9 

19  6 

9*11 

2 

303 

6700 

26 

l-9pr.  ü-3prs. 

2 

45 

48 

Framée 

Bordeaux 

1900 

185 

*9 

19  * tí 

9*11 

2 

310 

5700 

26*0 

4—6  prs. 

2 

48 

33 

Hallebarde 

Havre 

1899 

180 

*5 

19-5 

10*ü 

2 

300 

4800 

27 

l-9pr.  tí-3prs. 

o 

45 

48 

Pertuisane  . . 

Rochefort 

Bldg. 

183 

•9 

19-6 

9*11 

2 

303 

5700 

26 

il-9pr.  G-3prs. 

2 

45 

4 8 

Pique  . . 

Havre 

1900 

185 

•9 

19-6 

9.11 

2 

319 

5700 

26*0 

1 — 12  prs. 

2 

48 

33 

llapicre 

Rochefort 

Bldg. 

183 

9 

19  * tí 

9*11 

2 

303 

5709 

2tí 

1 9pr.  G-3prs. 

2 

45 

48 

Yatagán 

Bordeaux 

1900 

185 

-9 

19-6 

9*11 

2 

319 

5700 

20*0 

1-0  prs. 

2 

48 

33 

M 12,  M 13 
M 14  to  M 21 
Sk  v-Goin*g  — 
Agile 

Rochefort 
La  Sc.vn^  . . 

Pro. 

Pro. 

1389 

139 

14*7 

7*7 

2 

121 

1,100 

20*4 

3-3  prs. 

2 

26 

14 

Alarme 

. . 

. . _ _ 

St.  Nuzaire 

1889 

151 

15*7 

8*3 

2 

169 

1,4  00 

20*5 

2-3  prs. 

4 

30 

4 0 

Aquilón 

Norniaud  . . 

1395 

137 

8 

14*6 

7*9 

2 

127 

2,000 

2 .*17 

2-3  prv. 

2 

31 

17 

Archer 

Normand  . . 

1 39. i 

138 

1 1*7 

6*5 

2 

131 

1 ,250 

21 

2 |*  k. 

2 

2tí 

17 

Argollante.. 

St.  Heñís  . . 

1893 

11  1 

10*4 

9*3 

2 

1 3 i 

1 ,500 

25*1 

2—3  prs. 

2 

31 

16 

Audacieux . . 

N antes 

1899 

144 

2 

15*2 

10*0 

2 

152 

4,  200 

30 

•2-3  prs. 

o 

18 

Avonturlei 

1 s*9 

151 

15*7 

8-3 

2 

174 

1,400 

20*5 

2-3  prs. 

4 

34 

40 

A verne 

Havre 

1894 

141 

1 tí  • 4 

9*3 

2 

133 

1 ,500 

24*4 

2—3  prs. 

2 

27 

16 

Burée  . . 

Bordeaux  . . 

Bldg. 

114 

2 

15*2 

10  0 

2 

152 

4 ,200 

30 

2-3  prs. 

2 

. . 

18 

Bourrasquc 

Havre  . . 

Bldg. 

144 

2 

15*2 

10*0 

2 

152 

4 , 200 

30 

2-3  prs. 

2 

18 

Cerbere 

Normaiul  . . 

1899 

137 

8 

14*6 

7*9 

2 

127 

2,000 

25*0 

2—3  prs. 

2 

34 

17 

Chevalier 

Normaud  . . 

1893 

144 

■3 

15*7 

6*8 

2 

131 

2,700 

27*2 

2-  1 prs. 

2 

32 

17 

Corsa!  re 

. • 

• • . . 

St.  Heñís 

1893 

160 

5 

15 

5*4 

2 

171 

2,50  1 

25*5 

4—1  prs. 

2 

32 

1.» 

Cou  retir 

1888 

147 

■5 

14-5 

4*6 

2 

129 

1,560 

23*28 

4 Nords. 

2 

27 

22 

Cyclone  (ex-Tenare) 

Havre 

1898 

144 

■2 

15*2 

10*0 

2 

152 

i , 20o 

30 

2-3  prs. 

2 

. . 

18 

Hunpbin 

Havre 

1894 

141 

1 tí  * 4 

9-3 

2 

137 

1,600 

25*22 

2—3  prs. 

2 

31 

lo 

Dell  . . 

St.  Nazaire.. 

1 889 

151 

15*7 

8*3 

2 

173 

1 ,400 

21 

2—3  prs. 

4 

30 

40 

1 >ragon 

Norman  i . . 

1 892 

138 

14*7 

8 2 

2 

129 

1,400 

25 

2-3  prs. 

2 

26 

15*5 

JCclair  . . 

• • . . 

La  Seyne  . . 

1891 

144 

*3 

14*7 

7-  7 

2 

128 

1,100 

21*5 

3-3  prs. 

2 

26 

17 

Flibusticr 

Normaud  . . 

1894 

143 

16*4 

9*3 

2 

132 

1 ,500 

23*5 

2-3  prs. 

2 

34 

16 

Fu iban 

Normand  .. 

1895 

144 

. o 

15*2 

10 

2 

1 35 

3,200 

31  *2 

2—1  prs. 

2 

# # 

. . 

Grenadier 

Normand  . . 

1892 

138 

14*7 

8*2 

2 

129 

1,400 

25*25 

2-3  pifi. 

2 

2tí 

15-5 

Grondeur 

Havre  . . 

1 892 

147 

•5 

14*5 

5 

2 

130 

1,650 

2 V 

2—3  prs. 

2 

27 

20 

Kabyle 

I-a  Seyne  . . 

1891 

144 

*3 

14-7 

7*7 

2 

128 

1,100 

21*6 

3-3  prs. 

2 

27 

17 

JLaucier 

Normaud  . . 

1893 

138 

1-1-7 

8*2 

2 

12* 

1 ,400 

25*79 

2—3  prs.  - 

2 

26 

15*5 

Lansquenet 

N antes 

1 893 

165 

•4 

15*8 

4*2 

2 

159 

2 , SoO 

. , 

2—3  prs. 

Mangini 

Nantes 

189  1 

1 «7 

•tí 

14*8 

7*9 

2 

129 

2,100 

27*5 

*2-3  prs. 

2 

34 

17 

Mistral 

. . 

. . . • 

Havre  . . 

Bldg. 

144 

2 

15*2 

10*0 

2 

152 

4,  200 

30 

2-3  prs. 

2 

18 

Mousquetaire 

Havre 

1 *92 

154 

15*7 

7 

2 

150 

2,100 

24*77 

2-1  prs. 

2 

32 

18 

Uiüge  . . 

. . 

. 

L»i  vevne  . . 

1991 

1 44 

■3 

14-7 

7*7 

2 

128 

1,100 

21  *7 

3—3  pro. 

2 

26 

17 

Ouragan 

Ñames 

1887 

151 

15*7 

8*3 

2 

17  1 

1 ,400 

20 

2-3  prs. 

4 

30 

10 

Raíale.  . 

Havre  . 

Bldg. 

141 

*2 

15*2 

10*0 

2 

152 

4,200 

30 

2-3  prs. 

2 

• • 1 

18 

8a  n asi  n 

1 toui  deaux . . 

1 39  1 

139 

14*7 

7*7 

2 

131 

1 , loo 

2o  *5 

3—3  prs. 

2 

26 

14 

Simoun 

1 luvre  . . 

Bldg. 

144 

2 

15*2 

10  0 

2 

152 

4,  200 

30 

2 3 prs. 

2 

♦ • I 

18 

Sirocoo  . 

Havre  . . 

Bldg. 

144 

■2 

15*2 

10  0 

2 

1 52 

4,  *200 

30 

2-3  prs. 

2 

18 

Temé  ral  re 

13-9 

151 

15*7 

8*3 

2 

17  1 

1,400 

*21 

2— j prs. 

4 

30 

40 

TourbiUon 

Honrdeaux  . . 

1892 

139 

14-7 

7*7 

2 

131 

l , 100 

20*5 

3-3  prs. 

2 

26 

14 

i omínente 

. . 

St.  Heñís  .. 

189  1 

141 

16*4 

9 3 

. . 

132 

1 ,600 

21*6 

2-3  prs. 

2 

26 

•5 

Tramontarle 

. . . . 

Bordeaux  . . 

Bld-r. 

14  t« 

•2 

15  2 

10  ■ 0 

2 

152 

1,200 

30 

2 -3  prs. 

2 

. . 

18 

Trombo 

N u n tes 

Bldg. 

141  ■ 

2 

15*2 

10*0 

2 

152 

4,  200 

30 

2-3  prs. 

2 

. . 

18 

Turco  . . 

1892 

133 

14*7 

8*2 

o 

124 

1,400 

21*3 

2—  i pi  s 

2 

26 

16*5 

Typhon 

Havre 

Bldg. 

144* 

2 

15*2 

10*0 

2 

152 

4,  200 

30 

2-3  prs. 

o 

. . 

18 

Véloce.  . 

Havre.. 

1892 

147- 

5 

14-5 

5 

2 

130 

1 ,550 

*23  * tí 

2-3  prs. 

2 

27 

20 

Zouave 

1892 

138 

14*7 

8*2 

2 

'121 

1 ,400 

21*3 

2-3  prs. 

2 

26 

15*5 

JN  18  to  N 21  . . 

First  Glass — 
Balny 

. .a 

Normand  .. 

Pro. 

18*6 

131  • 

5 

1 1 

7*2 

1 

66 

700 

20 

2—»  pr.  rev. 

2 

21 

12 

BouSt-WUIaumez 

. . 

St.  Heñís  . . 

1838 

131  • 

5 

1 1 

7*2 

1 

6tí 

700 

20 

2-1  pr.  rev. 

2 

21 

12 

Capt.  Cuny 

. . 

1836 

1 34  • 

5 

11 

7*2 

1 

66 

700 

20 

2-1  pr.  rev. 

2 

21 

12 

Capt.  Mcbl 

. . 

1886 

1 34  • 

5 

11 

7*2 

1 

66 

700 

20 

2—1  pr.  rev. 

2 

21 

12 

Cb&llicr 

, . 

1886 

13  1 • 

5 

11 

7*2 

1 

títí 

700 

20 

2-1  pr.  rev. 

2 

21 

12 

Dehorter 

1886 

134* 

5 

l 1 

7*2 

1 

66 

700 

20 

2-1  pr.  rev. 

2 

21 

12 

Derouléde 

Normaud  . 

1886 

134* 

5 

11 

7*2 

1 

66 

700 

20 

2-i  pr.  lev. 

2 

21 

12 

Doiulart  de  Lagrce 

• • . . 

Xorm  uid  . . 

1886 

134* 

5 

1 1 

7*2 

1 

66 

700 

20 

2-1  pr.  r v. 

2 

21 

12 

Edmond  Fon  uine 

St.  Denla  . . 

1888 

134  • 

5 

11 

7*2 

1 

títí 

700 

20 

2-1  pr.  rev. 

2 

21 

12 

151  (ea?  U.  Cbarmes)  . . 

La  Seyne  . . 

1886 

132* 

5 

12*5 

tí* 

1 

8“ 

5 tíO 

18-8 

2-i  prs. 

m m 

23 

12 

126-129  ( 

bo  .ts; 

) ..  .. 

Normand  . . 

1888-9 

118 

13*2 

8*6 

2 

79 

1,250 

21 

2-1  prs. 

2 

21 

10 

145-119  ( 

.?>  b ais' 

)..  .. 

Normand  . . 

1891-3 

1 18 

14-2 

8*7 

2 

80 

1,300 

23*9 

2-1  prs. 

o 

21 

10 

152-15  1 ( 

^3  boat.s'í 

Normand  . . 

1892- 

118 

13*2 

8*7 

2 

80 

1 , 300 

24  * 6 

2-1  i-rs. 

2 

21 

10 

155—157  (3  boats^ 

) . . 

Bordeaux  . . 

1893 

118 

13  2 

8*7 

2 

80 

1,300 

23 

2-1  prs. 

2 

21 

10 

158-160  < 

3 hoats; 

) • * * • l 

Cail  . . • . 

1893  1 

118 

1 4*2 

8 7 

2 

► 0 

1,300 

23 

2-1  pr-L 

2 

*21 

10 

FOJREIGN  TORBEDO-BOATS, 
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Prance — continued. 


•s 

Dlmensions. 

f3 

1 J 

3 

o . 

CJ 

£ 

§1 

0 

0 

01 

’§ 

Qa 

cá 

CJ> 

•3 

<3 

Ñame  or  Number. 

Where  Built. 

•9 

¡3 

te 

a 

8 

i-l 

i 

a> 

cq 

ll 

s 

« 

■- 

S h 

U c 7l 

25 

i 

PH. 

.2 

Q 

lv 
•s  « 

w 

2 co 

s « 

B 

=5 

g 

■< 

1 H 

o 

if 
1 ^ 

1 

■p, 

a 

o 

O 

First  Class — continued. 

Feet. 

Fect. 

Feet. 

Tons. 

Ivnots. 

Tons. 

1 61-1 G3  (3  boats)  . . 

St.  Nazaire.  . 

1892 

118 

13*2 

8-7 

2 

81 

1 

,300 

23 

2-1  prs. 

o 

21 

10 

164-166  (3  bcats)  . . 

ai  Seyne  . . 

1892 

118 

13*2 

8*7 

2 

79 

I 

.,3*  0 

23 

2-1  prs. 

2 

21 

10 

167-169  ( * boats;  . . 

Creusot 

1892 

118 

13*2 

8*7 

- 2 

81 

1 

.,300 

23 

2-1  prs. 

2 

21 

i io 

170,  171  boatsV  . .. 

Normand  . . 

1893-4 

lis 

13*2 

8*7 

2 

80 

1 

.,300 

23-2 

2-1  p-S. 

2 

21 

10 

172,  173  (2  boats).  . 

Normand  . . 

1893-1 

118 

13  2 

8*7 

2 

89 

1 

,390 

23-24 

2-1  prs. 

2 

21 

10 

1 7*1—17  b (3  boats')  - • • • 

Normand  . . 

1893-5 

118 

13*2 

8*7 

2 

94 

1 

,390 

23-24 

2 l-prs. 

2 

21 

10 

177-179  (3  boats}  . . 

Havre . . 

1893 

118 

13*2 

8*7 

2 

79 

1 

,300 

23-24 

2-1  prs. 

2 

21 

10 

180-187  ( 8 boats;  . . 

Creusot,  etc. 

1893-« 

118 

13*2 

8*7 

2 

80 

1 

,300 

23 

4 

2-1  prs. 

2 

21 

10 

1S8-191  (4  boat, eS  . . 

Normand,  etc. 

1893-4 

118 

13*2 

. .7 

. . 

79 

. . 

24-2 

2 

21 

10 

192-194  ( 3 boata^  • - 

Havre,  etc. 

1891-5 

113 

13*2 

8* 

2 

82 

1 

,300 

23*55 

2-1  prs. 

2 

21 

10 

195-200  (o  boats;  . . 

Ilavre,  etc. 

1894-5 

319 

13*2 

8*7 

2 

80 

1 

,300 

23*5 

2 l-prs. 

2 

21 

10 

201-205  (6  boats)  . . 

Havre  . . 

1897-8 

121*4 

13*6 

..7 

2 

84 

1 

,5«»0 

23*5 

2-1  prs. 

2 

23 

10 

206-211  (6  boats).  . 

Bordeaux  . . 

1897-8 

121*4 

13*6 

. . 

2 

86 

1 

,500 

23*5 

2 l-pra. 

2 

23 

10 

212-215  (4  boats)  . . 

Havre  . . 

1898-0 

121*6 

13*6 

. . 

2 

86 

1 

,500 

23*5 

2 l-prs. 

2 

23 

lo 

216-226  (1 1 boats) 

íCherbourg.  \ 
l Toulon,  etc./ 

1899 

121*6 

13*  6 

2 

86 

1 

, 500 

23*2 

2-1  prs. 

2 

23 

10 

227-235  (9  boats)  . . 

Bordcaux,etc. 

Bldg 

121*4 

13-2 

8*7 

2 

84 

1 

,500 

23*5 

2 -l-prs. 

2 

23 

10 

236  256  (20  boats) 

Bordeáux.ete. 

Bldg. 

121.4 

13  2 

8*7 

2 

84 

1 

,500 

23  * i 

2-1- prs. 

2 

23 

10 

l\  55-03  (9  boats) 

Ilavre  . . 

Bldg 

121*4 

13*2 

3*7 

2 

84 

1 

,600 

23*5 

2-1  prs. 

2 

23 

10 

P.  61-74  (11  l>oats) 

. . 

Pro. 

1‘.  75-84 .. 

.Skcoxd  Class— 

• • 

Pro. 

10 

20 

. . 

1878 

108 

11 

5*6 

1 

45 

400 

1» 

2-1  prs. 

2 

16 

27 

, , 

1878 

104*4 

10*6 

6*1 

1 

44 

400 

19 

2-1  prs. 

2 

16 

10 

28 

1878 

111*5 

11 

6*6 

1 

44 

400 

19 

2-1  prs. 

2 

16 

10 

60-64  (6  boats) 

. # 

1878-86 

108*2 

10*3 

6*1 

1 

45 

400 

19 

2-1  prs. 

2 

16 

10 

05,  00,  08  (3  boats) 

. . 

1878-85 

108*2 

10*7 

6*4 

1 

49 

.500 

20 

2-1  prs. 

2 

16 

10 

09-74  (0  boats) 

1878-85 

108*2 

10*7 

6*5 

1 

60 

500 

20 

2 -1  prs. 

2 

1C 

10 

75  82.  84-109  (34  boats) 

Cali,  etc. 

1885-92 

114*7 

10*6 

6 

1 

64 

525 

20 

2-1  prs. 

2 

16 

10 

111-125  (12  boats) 

La  Seyue,  etc. 

1885-90 

114*7 

10*6 

6 

1 

54 

525 

20 

2-1  prs. 

2 

16 

10 

130-132,  131-144  (14 

boats)*  

Normand,  etc. 

1889-90 

111*5 

11*4 

0 

1 

52*8 

520 

21 

2-1  prs. 

2 

16 

10 

TlIIRD  CLA83 — 

8, 10-16,  18,  19  (10  buats) 

\ 

/ 

86 

10*2 

6 

1 

27 

\ 

/ 

10 

20 

e’g 

87 

10*8 

5 

1 

33 

1 

10 

22,  23  (2  boats)  . . 

87  * G 

10*4 

5*2 

1 

30 

10 

24,  25  (2  boats) 

Í3  t-O 

88*5 

10*4 

6 

1 

30 

10 

31,  32  (2  boats)  . . 

C4 

85*6 

10*4 

3*8 

1 

27 

1 

l 

• • 

10 

33-36  (1  boats)  . . . . 

°P 

89 

10*4 

6 

1 

32 

OJ 

10 

37—40  (4  boats)  . . . . 

) 1 s 

•*— 

87 

10*8 

5 

1 

32 

/I 

2 

10 

41,  42  (2  boa ts) 

f *g  g 

QO 

87 

10*8 

6 

1 

33 

• • 

10 

43,  44  (2  boats)  . . 

¿ § 

89 

10*4 

6*7 

1 

32 

C^l 

• • 

10 

17 

> ¿ 

87 

10*8 

5 

1 

33 

10 

18 

89 

10*4 

G * 8 

1 

32 

10 

49,  50,  53(3  boa's) 

\ 

87 

10*8 

6 

1 

32 

/ 

• . 

10 

54,  55  (2  boats)  . . . . 

Vf.drttr  Boats  - 

/ 

91 

10 

6*1 

1 

32 

• • 

10 

(1  boat)  (aluminlum). . 
29,  30  (2  boats) 

Poplar 
Cbiswick  . . 

1891 

1876 

62*3 

67 

9*1 

8*0 

3*5 

1 

1 

14 

16 

210 

20  *E 
18 

■ a 

1 

1 

8 

8 

50,  67  (2  boats; 

Chiswick  . . 

1879 

59 

7*5 

3*5 

1 

12 

50 

16 

1 

8 

68,  59  (2  buats) 

Cbiswick 

1881 

63 

7*6 

3*5 

1 

11 

50 

17 

1 

8 

A,  B,  C 

Creusot 

189  l 

62*4 

8*9 

4*9 

1 

15 

210 

16  * £ 

1 

9 

I),  E,  F,  G,  11,  I | 

Creusot 

Bldg. 

Libellule  

Havre  . . . . 

Sil  TIMA  RINIt 

Algérien 

Cbcrbourg  . . 

BWg. 

48*8 

9*2 

Patfadet 

Rochefort  . . 

Bldg. 

Frailáis  

Clierbourg  . . 

Bldg. 

48*8 

9*2 

Gnomo  

Rochefort  . . 

Bldg. 

Gustavo  Zédé 

Toulon 

1893 

131 

. . 

1 

266 

720 

14 

. . 

1 

8 

Gymnote 

Alonrillon  .. 

1888 

59 

5*9 

5*9 

1 

39 

60 

4-6 

. . 

4 

Korrigan 

Rochefort  . . 

Bldg. 

Luttu 

Rocliefort  . . 

Bldg. 

Morse 

Clierbourg  . . 

1899 

120 

9*2 

. . 

. . 

146 

. . 

13 

. . 

1 

9 , 

Narval  

Cbcrbourg  . . 

1899 

111*6 

12*4 

5*2 

1 

J 06 

250 

12 

. . 

o 

11 

• • 

13-14  

Cherbourg  . . 

Bldg. 

' 

Siréiio 

Clierbourg  . . 

Bldg. 

111*6 

. 12*4 

5*2 

1 

106 

250 

12 

. . 

2 

11 

• . 

'Ir!  ton 

Clierbourg  . . 

Bldg. 

111*6 

12*4 

5*2 

1 

106 

250 

12 

* * 

2 

11 

• • 

* Second-class  boat  No.  83  lost  off  Cape  de  la  Chévre,  1897,  and  No.  133  near  Algiers,  1898. 

I For  tlie  torpedo-transport  Foudre. 

Two  other  submarlne  boats  are  to  be  built  out  of  tbe  patrlotlc  fund  Inblated  by  tbe  Matin  newspnper. 
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Dimensions. 

43 

tZ 

J 

T3 

U-t 

o> 

v % 

-4-3 

£ 

fl 

o 

% 

6 

i 

Ñame  or  Number. 

Where  Built. 

•s 

tí 

§ 

Length. 

Draught. 

Number  o 
Screws. 

i 

M 

& 

s 

!<? 

•o 

HH  0 

w 

£ S 

£ & 

S eo 

Í*s 

CH 

Armame!: 

-o 

o 

& 

£ 

i 

í 

División  Boats — 

Feet. 

Feet, 

Feet. 

Tons. 

Knots. 

'lona. 

D 1,  D 2 (2  boats) 
D 3,  D 4 (2  boats) 

Elbing 

Elbing 

• • 

1887 

1888 

180-6 

184 

21  • 6 
21*8 

9-8 

9-6 

2 

2 

250 

300 

1,800 

2,000 

19 

20  { 

6 1-pr.  revs, 
4 0-pr.  Q.F. 
2 1-pr.  revs. 

3 

} 3 

48 

48 

50 

90 

D 5,  D 6 (2  boats) 

Elbing 

1888-9 

190-3 

23 

9-C 

2 

320 

3,000 

22*  { 

4 6-pr.  Q.F. 
2 1-pr.  revs. 

} 3 

48 

90 

Dí,D8  (2  boats) 

Elbing 

. . 

1890 

190*3 

23 

9*9 

2 

350 

3,500 

22* 

6 Q.F. 

3 

D 9 

Elbing 

1894 

197-0 

24-3 

9-9 

2 

380 

4,500 

26 

6 Q.F. 

3 

D 10 

Chiswick 

1898 

211-9 

19-6 

8-1 

2 

310 

5,800 

28-5 

5 3-pr.  Q.F. 

3 

52 

80 

D 11 

•• 

Pro. 

350 

F IK8T  Class — - 

S l — S 65  (64  boats)* 

Elbing 

. # 

1833-92 

7121 
X 150 

15-7 

15-6 

6-71 

6-7/ 

85-88 

7 9001 

\ 1 , 600Í 

20-22  i 

2 l-pr.  revs. 

2 

. . 

17 

S 66  — S 73(10  boats) 

Elbing 

• • 

1893 

154-3 

16-4 

. . 

2 

í 1101 

l 145/ 

1,600 

• • 

• • 

3 

S 74 — S 81  (8  boats) 

Elbing 

# 9 

1894 

1 54  • 3 

16-4 

2 

125 

1,900 

25 

• • 

3 

S 82  — S 87  (6  boats) 

Elbing 

. . 

1 897-8 

158*2 

16-9 

9-0 

2 

140 

2.300 

26 

2 1-pr.  revs. 

3 

• • 

32 

•G  38 — G 89  (2  boats) 

Kiel(Gertnania) 

1898 

154-3 

16-5 

m m 

160 

2,500 

26 

2 mach. 

3 

22 

G 90— G 97  (8  boats) 

Elbing 

Bldg. 

157*5 

16-9 

8-9 

2 

155 

- • 

25 

1 Q.F.,  l m. 

3 

- • 

30 

V 1,  V 2 (2  boats) 

Stettin 

m m 

1884 

121-6 

.. 

# # 

9 9 

l 75 

550Í 

• • 

• • 

2 

V 3,  V 4 (2  boats) 

S ettin 

. . 

1884 

. . 

. . 

. . 

m . 

J 90 

1 , 000) 

• - 

- • 

2 

V 5 — V 10  (6  boats) 

Stettin 

, , 

1884 

. # 

m m 

9 m 

19 

• • 

. 2 

17 

G 1, 

Guarden 

. # 

1885 

124-6 

16-7 

6-6 

# # 

88 

1,000 

19 

2 1-pr.  revs. 

2 

Y 1, 

Poplar 

9 m 

1884 

120 

1-2-6 

6-5 

1 

65 

650 

19 

2 1-pr.  revs. 

2 

15 

25 

T 1,  T 2 (2  boats) 

Chiswick, 

&c. 

1384 

117*7 

12-5 

6*2 

1 

80 

. . 

20-2 

2 l-pr.  revs. 

2 

15 

22 

H 1, 

Kiel  (Howaklt) 

1886 

80 

1,000 

20 

2 1-pr.  revs. 

2 

Kl, 

Kiel(  Docky  urd) 

1887 

118-1 

13*4 

6-9 

•• 

85 

1,000 

22 

2 1-pr.  revs. 

• • 

18 

Second  Class — 

3 boats 

9 # 

1893 

88 

. . 

22 

2 boats 

• • 

1893 

90 

3 

V kdette  Boats — 

r 

13  boats 

13-5 

• • 

18 

2 boats 

• • 

# # 

# # 

# . 

• . 

16 

1 mach. 

1 boat 

Chiswick 

•• 

1884  | 

63 

8* 

4-3 

1 

•• 

•• 

15-5 

2 

* S 41  1091  1805. 

Tlie  Esti mates  of  1900  provide  tbe  initial  oxpendíture  (2,400,000  marks)  Tor  the  building  of  a división  of  torpedo  boats. 


Greece. 


Ñame  or  Number. 

Where  Built. 

Launcbed. 

Dimensions. 

Number  of 
Screws. 

/ 

Displacement. 

Indicated 

Horse-Power. 

Máximum 
Trial  Speed. 

Armament. 

Torpedo  Tules. 

Complement. 

Coa!  Capacity. 

i 

3 

Beam. 

h 1 

Draugbt. 

Feet. 

Feet. 

Feet. 

Tons. 

Ivnots. 

Tons. 

6 boats  

Stettin 

1885 

128 

15-3 

5-4 

i 

85 

1,050 

19 

4 1-pr.  revs. 

. . 

20 

20 

6 boats  

Poplar.. 

1881 

100 

12 

4-2 

i 

48 

600 

19 

2 1-pr.  revs. 

2 

12 

9 

4 boats  

La  Scyne  . . 

1880 

72 

13 

5-6 

i 

62 

225 

. 

. . 

. . 

. . 

10 

5 boats  

La  Seyne  . . 

1881 

89 

11 

3-1 

i 

35 

500 

17-5 

. . 

• • 

. . 

5 

2 boats  

Poplar.. 

1878 

76 

10-8 

2-5 

. . 

18 

295 

16-2 

. . 

• • 

. . 

1-5 

8 boats  

. . 

. a 

. . 

21 

, . 

16 

2 » boats  

Various 

. . 

..  1 

. . 

. . 

. . 

• • 

. . 

. . 

• . 

sp. 

- • 

• • 
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Italy. 


'■O 

Dimcnsions. 

Number  of 
Screwe. 

s 

_ é 
% £ 

g| 

a 

M 

0 

0 

Ñame  or  Number. 

Where  Duilt. 

•i 

a 

73 

Length. 

liil 

Beam. 

Draugbfc. 

05 

6 
s 

0 £ 

i» 

(D 

§ 

a 

H 

< 

ÉH 

O 

H 

1 

! 

•3 

f 

■es 

a 

Destkoye  RS — 

Feet. 

Feet. 

Feet. 

Tone. 

Knots. 

Tona. 

Fulmine 

Sestri  (Odero) 

1898 

200 

20-4 

5 4 

2 

298 

4,800 

28  { 

1 12-pr. 

3 6-pr.  Q.F. 
1 12-pr.  Q.F., 
5 6-pr. 

} 3 

60 

43 

Lampo  ] 

Frécela  ( 

Dardo  J 

/ Elblng  i 
l(Scblehau)/ 

1899 

196-8 

21-3 

5-8 

2 

320 

6,000 

30  { 

}2 

Sfcrale  J 

Turblne ( 

Metcora l’ 

f Naples  i 
l (Pattison)  j 

Bldg. 

208 

19*4 

6*3 

2 

350 

6 ,000 

30  { 

1 12-pr.  Q.F., 
3 6-pr. 

} 2 

Tuono  ) 

First  Class — 

í Aquila  . . \ 

ISparviero  i 
5 boats  < Nibbio  . . 1 

1 

2 3-pr.  Q.F., 

Elbing 

1888 

152 

17-2 

7-9 

2 

130 

2,200 

26-6  < 

1 1-pr.  Q.F., 

í 3 

24 

40 

1 Avvoltolo  | 
(Falco  . . J 

1 

1 1-pr.  rev. 

s 

Nos.  78,  79  (2  boats) 

Vcnice 

1887 

135 

14 

5-3 

2 

110 

1,600 

24  | 

1 1-pr.  Q.F., 
1 1-pr.  rov. 

} 5 

20 

30 

Pelllcano 

Sostrl  (Odero) 

1899 

157-4 

19 

14-8 

2 

147 

2,700 

25 

2 3-prs. 

2 

40 

Condoro  

Secón d Ceass — 

Sestri(  Ansaldo) 

1898 

164*3 

16*8 

6-9 

2 

136 

2,500 

27 

2 3-prs. 

2 3-pr.  Q.F., 
1 1-pr.  rev. 

2 

27 

40 

30 

Nos.  76,  77  (2  boats) 

Poplar. . 

1887 

140 

14 

5 

2 

100 

1,600 

25  | 

} 5 

20 

Nos.  84-104,  106-1 111 
(27  boats )/ 

/Elbing  andí 
1 Italy  ../ 

1887—88 

127'7 

15-6 

6*8 

1 

85 

1 ,000 

22*5 

2 1-pr.  Q.F. 

2 

17 

7 

Nos.  112-116,  118-1351 
(23  boats)/ 

| Elbtag  andj 

1889-92 

127-7 

15-6 

6-8 

1 

85 

/1,100\ 
X 1 ,200/ 

23 

2 

17 

17 

No.  117  

. . 

1895 

131-2 

16-4 

• • 

1 

85 

1,000 

• • 

2 1 pr*  Q.F. 

2 

17 

17 

Nos.  136-146  \ 

(11  boats)/ 

Italy  . . 

1893-94 

131-2 

16*4 

• • 

1 

85 

1,000 

22 

2 1 -pr.  Q.F. 

2 

17 

17 

Nos.  147-153  \ 

(7  boats)/ 

Italy  . . 

1894-5 

131-2 

16*4 

. • 

1 

85 

1,000 

22 

2 1-pr.  Q.F. 

2 

17 

17 

12  boats 

Italy  . . 

Bldg. 

131-2 

16-4 

7 

1 

85 

1,000 

22 

2 1-pr.  Q.F. 

2 

17 

17 

Nos.  56-75  (20  boats) 
Third  Class — 

|Elbing  andj 

1885-87 

127-7 

15-6 

6-8 

1 

65 

1,000 

22-5 

2 1-pr.  Q.F. 

2 

17 

17 

No.  22  

Poplar.. 

1882 

100 

12*5 

5-6 

1 

40 

620 

22 

1 1-pr.  lev. 

2 

11 

10 

No.  25  

Poplar. . 

1882 

100 

12  * 5 . 

5-5 

1 

40 

620 

22 

1 1-pr.  rev. 

2 

11 

10 

Nos.  26  55  (30  boats) 

i Cbiswick  and  i 
1 Italy  ../ 

1882-86 

1^00 

11-7 

5-3 

1 

34 

430 

21-3 

1 1-pr  rev. 

2 

11 

7 

Nos.  80-83  (4  boats) 

Genoa  . . 

1888 

101*6 

. . 

. . 

1 

34 

430 

21 

1 1-pr.  rev. 

2 

11 

7 

Nos.  23,  24  (2  boats) 

Cbiswick  . . 

1881 

92 

10-5 

4*9 

1 

33 

470 

21-8 

i 1-pr.  rev. 

2 

11 

7 

No.  11  

•• 

1883 

• • 

•• 

•• 

1 

31 

250 

•• 

•• 

-- 

10 

Fouktji  Ceass. 

No.  i 

Cbiswick  . . 

1878 

78*8 

9 8 

3 

1 

25 

120 

19 

i l-pr.  rev. 

2 

10 

No.  2 

Poplar.. 

1879 

86 

11 

4-5 

1 

25 

420 

21 

. . 

2 

10 

7 

Nos.  G and  18  . . 

Cbiswick  . . 

1883 

62-4 

7*5 

2-5 

1 

13 

170 

17 

1 1-pr.  rev. 

2 

10 

No.  11  

Chiswick  . . 

1883 

76*6 

9-9 

3-8 

1 

16 

250 

19*2 

1 1-  pr.  rev. 

2 

10 

Submauixe— 

Delfiuo  . , 

Spezla  . . 

1895 

49*0 

• • 

• • 

10*0 

♦ • 
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THE  NAVAL  ANNUAL, 


J apan. 


Dimensions. 

^ . 

§ 

ti 

S1 

mJ 

es 

Torpedo  Tnbes. 

Complement. 

Ñame  or  Number 

Wlicre  Built. 

g 

Length. 

i 

w 

CQ 

Dranght. 

*-  £ 

±>  gs. 

B 

§ 

'o. 

i 

Indícate 

Horse-Pov 

: 

g 

B rJD 

'g  “ 
^ -c 

3 

a 

ü 

§ 

3 

1 

JDestroyers — 

Fect. 

Feet. 

Feet. 

Tons. 

Knotp. 

Tons. 

AI  urakumo 

Chlswick 

1S9S\ 

Shinonome 

Chiswick 

1898  J 

i « } 

l 30-55  | 

Yugiri 
Shiranui  . . 

Chiswick 

Clrsw’ck 

1898  í 
1899/ 

210-0 

19*6 

7-2 

2 

285 

5,800 

f 1 12-pr.,l 
l 5 ü-prs.  / 

2 

54 

80 

Kogerpu  . . 

Chiswick 

ls99l 

Usugumo 

Chiswick 

1900/ 

Ikadsuclii 

Poplar. . 

1898 

Iuadsuma 

Pop  lar.  . 

1899 

| 31 • 03 | 

\ 31°38Í 

Akebono  . , 
Sazapami . . 

Poplar.  .- 
Poplar. . 

1899 

1899 

220  • 0 

20  * 6 

8-9 

2 

400 

0,000 

r 1 12-pr.,l 
1 5 6-prs.  J 

2 

55 

95 

Oboro 

Pop  ar. . 

1899 

Niji  ..  .. 

Po,.lar.  . 

1899, 

11  ay abusa. . 

Havre  . . 

. . 

Bldg.  j 

Kasusagi  . . 
Managuru 

Havre  . . 
Havre  . . 

Bldg.  1 
Bldg.  1 

220*0 

20*6 

• • 

2 

. • 

6,000 

31 

C 1 12-pr.,l 
l 5 6-prs.  / 

2 

Shirubuka 
4 unnamed 

Havre  . . 
Elbing 

• • 

Bldg.  J 
Bldg. 

220-0 

20-6 

8*6 

2 

360 

6,001 

33 

íl  12-pr.,  51 
1 6-pr.  Q.  F.  J 

2 

56 

90 

First  Class — 

Kotaka 

Poplar . . 

. , 

1886 

170 

19*6 

6 

190 

1 ,400 

19 

4 mach. 

6 

. , 

14  bonts*  . . 

Creusot 

1889 

114-7 

10-6 

6 

2 

56 

525 

20 

2 l-prs. 

„ . 

16 

50 

7 boats  . . 

Kobe  . . 

1889 

114-7 

10-6 

6 

1 

56 

525 

20 

2 l-prs. 

, . 

16 

4 boats 

Poplar. . 

. , 

1879 

100 

12-6 

, , 

1 

40 

620 

20 

. . 

, , 

. . 

1 boat 

Normand 

. . 

1891 

118 

13-2 

8-7 

1 

75 

1,300 

23 

2 l-prs. 

2 

21 

3 

2 boats 

Elbing 

. . 

1891 

128 

16 

2 

90 

1,300 

23 

3 l-prs. 

3 

10 

10  boats 

Kobe  . . 

. . 

Bldg. 

, , 

, , 

1 

, , 

. . 

m 0 

, . 

. . 

24 

6 boats 

Havre  . . 

Bldg. 

. . 

, , 

, , 

% # 

150 

24 

, , 

8 boats 

Elbing 

« . 

Bldg. 

, , 

. , 

, # 

150 

, , 

24 

# , 

, . 

, . 

1 o boats 

Poplar. . 

-• 

Bldg. 

152  * 0 

15-3 

7*0 

1 

2,200 

27 

1 3-pr. 

3 

29 

30 

* No.  16  lost  olT  the  Pescadores,  1896. 

The  ten  years'  programme  ineludes  23  first-class,  31  second-clasR,  and  36  Uiird-class  torpedo-boats,  and  a 6760-ton 

torpedo  transport. 


México. 

México  has  five  flrst-class  boats  buildiug  or  prqjectcd. 


Netlierlands. 


Ñame  or  Number. 

Whcre  Built. 

Launched. 

Dimensions. 

3 oó 

Si 

Dísplacement. 

Indicated 

Horee-Power. 

Máximum 
Trial  Speed. 

Armaraent. 

Torpedo  Tnbes. 

Complement. 

j Coal  Capacity. 

Length. 

i 

Beam. 

Draught. 

First  Ci.ash — 

Feet. 

Feet. 

Feet. 

Tons. 

Knotfl. 

Tons, 

Ardjoeno 

Poplar.. 

1886 

125 

13 

6 

1 

83 

800 

21 

2 l-prs. 

2 

10 

10 

Batok  

Axusterdam 

1887 

125 

13 

6*9 

1 

83 

725 

20 

2 l-prs. 

2 

16 

10 

Cycloop 

A nisterdam 

1887 

1V5 

13 

6-9 

1 

83 

680 

20 

2 l-prs. 

2 

16 

10 

Dempo  

Amsterdam 

1887 

125 

13 

6 9 

1 

83 

760 

20 

2 l-prs. 

2 

16 

10 

Empong 

Poplar.. 

1888 

128 

J 3 

6-2 

1 

91 

1,100 

24-1 

2 l-prs. 

3 

16 

15 

Erna 

Poplar.. 

1882 

100 

12-6 

6 6 

1 

45 

660 

21-5 

2 l-prs. 

2 

16 

7 

Foka 

Amsterdam 

1888 

128 

13 

6-2 

1 

90 

1,000 

22*1 

2 l-prs. 

3 

Qoentoer 

A insterdam 

1888 

128 

13 

6 2 

1 

90 

950 

21 

2 l-prs. 

3 

11  aban  g 

a msterdam 

1888 

128 

13 

6*2 

1 

90 

930 

21-7 

2 l-prs. 

3 

Hekla  

Poplar.  . 

1882 

100 

12-6 

5*6 

1 

45 

550 

21-5 

2 l-prs.. 

2 

16 

7 

ldjen  

A msterdam 

1889 

128 

13 

6-2 

1 

90 

840 

20*6 

2 l-prs.' 

3 

Krakatau 

Amsterdam 

1889 

128 

13 

6*2 

1 

90 

750 

19*1 

2 l-prs. 

3 

Lainongan 

1 Amsterdam 

1890 

104-5 

1 13-3 

5*2 

1 

50 

790 

20*7 

2 l-prs. 

2 

Makjan  

Amsterdam 

1890 

104-6 

13-3 

5*2 

1 

50 

790 

20*7 

2 l-prs. 

2 

Nobu  

Amsterdam 

1890 

104  6 

13*3 

6*2 

1 

50 

790 

20*7 

2 l-prs. 

2 

Scylla  \ 

Hydrtt  / 

Poplar.. 

B*dg. 

130 

13*0 

6*0 

1 

• . 

1 ,200 

23 

2 l-prs. 

2 

18 

20 

3 boats  

Poplar.. 

Bldg. 

162*6 

15*3 

7-6 

1 

2 ,000 

23 

2 3-p**s. 

2 

25 

30 

13  boats 

. „ 

pro. 

160 

. . 

. . 

. . 

4 boats  

. . 

pro. 

100 

• . 

• • 

• . 

. . 

Skcond  Class — 

NOS.  1,  2,  4-20  1 

1^19  boats)/ 

Chiswick,  etc. 

1878-80 

{8  ) 

10-3 

5*2 

1 

29 

250 

18 

1 1-pr. 

2 sp 

• • 

3 

Nos.  ->.21,2  (3  boats) 

i . ■ 

1890 

83-6 

10*5 

5-1 

1 

37 

460 

17*9 

1 1-pr. 

1 

* . 

3 

1 boat  

East  Cowes 

1883 

45*5 

9*7 

. . 

1 

• • 

. . 

12 

1 mach. 

1 

Ixdian  Fleet — 

Cerberus 

Flusbing  . . 

1888 

125 

13 

6-9 

1 

83 

912 

21  -2 

2-1  prs. 

2 

16 

1 boat  

. , 

1891 

A boats  

• • 

1893-91 

125 

• • 

• • 

• • 

83 

• • 

21-5 

•• 

2 
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Norway. 


Ñame  or  N umber. 

Where  Built. 

Laimchcd. 

Dimensión  s. 

o . 
. ao 

Mi 

i<8 

ss 

a 

o 

e. 

o 

o 

.2 

d. 

to 

» 

•8  | 
S^r 

M O-» 

2g 

m 

g*S 

§ * 
S ryj 

S3 

Armament. 

Torpedo  Tubes. 
Complement. 

Coa!  Capacity. 

Length. 

i 

i 

g 

a 

First  Ceass — 

Feet. 

Feet. 

Feet. 

1 Tona. 

Knots. 

Tona. 

Lyn 

. . 

1882 

94*2 

9*7 

2*5 

1 

30 

430 

18 

i 

3 

0.1  

1882 

97*5 

11 

6-6 

1 

40 

450 

18 

i 

3 

Orín,  Otter  (2  l>oat,R) 

. . 

1887 

108-2 

12-2 

5*6 

1 

40 

500 

20 

2 

3 

Pil,  Rask  (2  boats). . 

. . 

1887 

101*7 

11*8 

5*6 

1 

40 

500 

20 

2 .. 

3 

Snar 

1887 

104*9 

11*8 

6 * C 

1 

40 

600 

20 

2 

3 

Springer 

* # 

1887 

97*5 

11*6 

6*6 

1 

40 

450 

19 

2 . . 

3 

yarg  (8 ),  Raket  (9) 

Chrlstiunlu.  • 

1804 

111*6 

12-4 

, . 

1 

43 

, , 

, , 

2 ‘ '.. 

• • 

Hval,  Delfín,  Hai  (3i 
boats) / 

El  bin  g 

1896 

128-0 

15*0 

. . 

1 

84 

1,100 

24*5 

2 1*  1-in.Q.F. 

2 

• • 

Storm,  Ovrarid,  Trods 

Cliristiaii’n  . . 

Bltlg. 

128*0 

15*0 

• • 

1 

84 

1,100 

23 

2 1 *4-in.  Q.F. 

2 

Seco^d  Ceass — 

Kasp 

Chiswlck  . . 

1873 

68 

7*5 

3-9 

1 

16 

• . 

18 

. . 

2 

U 1 ven 

. . 

1878 

60 

. . 

. . 

1 

16 

• . 

9 

. . 

ap. 

2 boats  

i 

• • 

- • 

• • 

• • 

• • 

• • 

20 

• • 

12 

• * 

Portugal. 


Ñame  or  Number. 

Where  Built. 

Launched. 

Dimenaiona. 

u-, 

Z é 
-1  £ 

Í2? 

Displacement. 

Indicftted 

Horse-Power. 

Máximum 
Trial  Speed. 

Armament. 

Torpedo  Tabes. 

Complement. 

Coal  Capacity. 

n 

•3 

Beam. 

Draught. 

Tona. 

Feet. 

Feet. 

Feet. 

Tona. 

K nota. 

h boats  (5-9)  . . 

Elbing 

1890-92 

9 

Espadarte  (1)  . . 

Poplar. . 

1881 

83 

11 

5 

1 

31 

450 

19*7 

2 mach. 

2 

10 

10 

Noüe  2,  3,  4 (3  bont«) 

Poplar. . 

1886 

120 

12*5 

6*5 

1 

60 

700 

20 

2 mncb. 

2 

16 

18 

Fulminante 

Black wall  . . 

1880 

75 

15 

2*6 

2 

4 0 

150 

11*5 

2 mach. 

. . 

. . 

8 

1 boat  

. . 

. . 

. . 

, . 

25 

jUlnelro  

Lisbon 

1893 

•• 

•• 

• • 

12 

SlJRMARINK 

Plongeur 

• • 

1892 

72-1 

11*6 

• • 

6 

Roumania. 


Ñame  or  Number. 

Where  Bnilt. 

Launcbed. 

Dimenaiona. 

U-t 

o . 

Mt 

"a 

o 

t 

o 

<3 

*T3  ÉS 

Sp 

üi 

a 

Máximum 
Trial  Speed. 

Armament. 

Torpedo  Tubes. 

Complement. 

Coal  Capacity. 

4 

M 

Ú 

s 

PQ 

Draught. 

Fir8t  Ceas» — 

| 

Fecfc. 

Feet. 

Feet. 

Tona. 

Knots. 

Tono. 

Naluku 

Havre  . . 

1888 

120*7 

11*3 

0*9 

1 

55 

500 

21 

1 i-pr.  rev 

2 

, . 

12 

Sborul  i 

Havre  . . 

1888 

120-7 . 

11*3 

6*9 

1 

# # 

600 

21 

1 1-pr.  rev. 

2 

. . 

12 

Smcul  1 

Havre  > . 

1888 

120-7 

11*3 

6*9 

1 

• • 

600 

21 

1 1-pr.  rev. 

2 

• • 

12 

Skcond  Claas — 

Szimnl  ' 

Poplar.. 

1882 

03 

8 

3 

1 

15 

150 

16*5 

. . 

• . 

8 

1 

Vulturul 

Poplar. . 

1882 

63 

8 

3 

1 

15 

160 

16*6 

• • 

• • 

8 

1 

1 

308 


THE  NAVAL,  ANNUAL, 


Russia. 


Dimeusion8. 

8 

’É 

O 

"3 

-O  «3 

• 

. 

§ 

Complementa 

Ñame  or  Nuraber. 

Wbere  Built. 

•a 

o 

a 

c* 

a 

a 

o 

»~2 

i 

Braugbt. 

Number 

Screws. 

1 

8* 

S 

-Z  £ 

O 

j¡  É 
á 

Máximum 
Trial  Spee< 

Armament 

■§ 

i 

!• 

o 

3 

BALTIC  SEA. 

— 

UB8TKOY  Kits 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

Tona. 

Sokol  

Krechet,  Korshun  \ 

Poplar. . 

1895 

190 

18-6 

7.0 

2 

240 

4,400 

29.7 

1 12-pr.  3 

2 

(2  boats)j 

Abo 

1898 

198  10 

18  6 

7-0 

2 

240 

3,800 

27*6 

6-pr. 

Insfcreb  

labora  . . 

1898 

196-9 

18-4 

11*5 

1* 

240 

3,800 

27 

1 2*8-in. 

2 

Nyrok  

Isliora  . . 

1898 

196-9 

18-4 

11-5 

1 

240 

3,800 

27 

3 1-8-in. 

2 

Berkout 

Ishora. . 

1898 

196  9 

18-4 

11-5 

1 

240 

3,800 

27 

3 i*8-in. 

•2 

Concjor  

Ishora  . . 

1898 

196*9 

18-4 

11*5 

1 

240 

3,800 

27 

3 l-8-in. 

O 

f»  boats  

Isliora . . 

Bldg. 

Kit,  Skat,  Delphin, 
Knssatka  (4  boais)/ 

Klbing 

1899 

196-9 

18-4 

11*5 

1 

350 

3,800 

27 

3 1 *8-111. 

2 

Ossetr,  Kephal,  L,osos 

Ra  Seyne  . . 

1899 

187-0 

20*7 

6*6 

1 

320 

Forel,  Sterliad 

Havre  . . 

1 *99 

. . 

1 

312 

Gagara,  Vbron,  \ 

Filin,  Sova..  ../ 

Novsky 

1899 

• • 

• . 

. . 

1 

312 

. . 

. # 

Som 

Lebed,  Peí  i kan,  1 

Pa  vli  n,  Fasan  ...  i 
Drozd,  Diatel,  \ 

Bnklan,  Bekass, 
Gorlitza,  Grntoh, 
Tvulik,  Perepel,  V 
Skvoretz,  Strige,  ( 

Blrkenhead 
Crclgbton  ... 

Nevsky  audi 
Isbora  ...  / 

1899 

Bldg. 

213 

21*5 

12*9 

1 

370 

6,000 

30 

Sbtchegol  I 

2 boats .1 

First  Class — 

Aspen  

Isliora.. 

1895 

127*9 

15-7 

6*9 

1 

98 

1 ,260 

21 

2 

17 

Abo 

Elbing 

1886 

128 

15-7 

7*5 

1 

87 

900 

22-2 

4 l-pr.  reve. 

2 

13 

17 

Bjcrke  

Putiloff 

1H90 

136*5 

13 

7-8 

m m 

81 

1,100 

21 

Dogo 

Abo 

1891 

152 

13 

8*3 

# 9 

100 

1,000 

19 

Domenees  . . 

Putiloff 

1895 

127-9 

15-7 

0*9 

1 

98 

1 ,250 

21 

2 

17 

Eckness 

Abo 

1890 

136-5 

13 

7-8 

81 

1 , 100 

21 

Hapsal  

Putiloff 

1891 

126 

13 

8-5 

i 

81 

1,100 

21 

2 l-pr.  revs. 

2 

13 

Hoglund 

Ishora . . 

1894 

128 

16 

6 • 9 

1 

85 

1,200 

22 

2 l-prs. 

2 

13 

17 

Kotka  

Abo  . . . . 

1891 

152 

13 

8*3 

m m 

100 

1 ,000 

19 

Kotlinj  

St.  Peteraburg 

1885 

124-2 

12-9 

5*9 

2 

G7 

500 

16-5 

2 l-pr.  revs. 

2 

16 

15 

Kronschlot 

Isbora . . 

1891 

152 

13 

8-3 

100 

1,000 

19 

Raohfca  

Elbing 

1886 

128 

15*7 

7-5 

1 

87 

900 

20 

4 l-pr.  revs. 

2 

13 

17 

Lib&wa  

Elbing 

1886 

128 

15-7 

7*5 

1 

87 

1 , OoO 

22 

4 l-pr.  revs. 

2 

13 

17 

Louga  

Elbing 

1886 

128 

16-7 

7*5 

1 

87 

900 

20 

1 l-pr.  revs. 

2 

13 

17 

Moonsund 

Putiloff 

1891 

126 

13 

8*5 

1 

81 

1,100 

21 

2 l-pr.  revs. 

2 

13 

N argén  

Isbora. . 

1894 

128 

16 

6-9 

1 

85 

1 ,200 

22 

2 l-prs. 

2 

13 

17 

{ Narwa  

Elbing 

1886 

128 

15-7 

7*5 

1 

87 

900 

20 

4 l-pr.  revs. 

2 

13 

17 

Nyrok  

Isbora  . . 

1898 

PernofT  

Norraand  . . 

1892 

138 

14-7 

9*9 

2 

118 

1,000 

25*4 

2 macb. 

2 

26 

Rochensalm 

Putiloff 

1890 

136-5 

13 

7-8 

81 

1, 100 

21 

Seskar  

Isliora 

1891 

152 

13 

8*3 

. . • 

100 

1 ,000 

19 

Sestoresk 

Normand  . . 

1893 

118 

13-2 

8-7 

2 

130 

1,900 

25 

2 l-prs. 

2 

21 

10 

Tosna  

Putilofl 

1*93 

127*9 

15-7 

6*9 

1 

93 

1 250 

21 

2 

13 

1 7 

Trunsund 

Isbora. . 

1895 

127-9 

15-7 

6-9 

1 

98 

1,250 

21 

2 

17 

V iborg  

Clydebank  . . 

1886 

144-5 

17 

8-1 

2 

126 

1 ,400 

20 

2 3-pr.  revs. 

3 

24 

45* 

Vindawa 

Elbing 

1886 

128 

15-7 

7*5 

1 

87 

900 

21 

4 l-pr.  revB. 

2 

13 

17 

Vzriw  

St.  Petersburg 

1877 

118 

16 

10-9 

1 

160 

800 

14*5 

4 Q.F. 

1 

18 

16 

8 boats  

St.  Petersburg 

1894 

128 

16 

6-9 

1 

86 

1 ,200 

22 

2 l-prs. 

2 

13 

17 

2 boats 

P»l  1 1 loff 

1894 

138 

14*7 

9*9 

2 

118 

25 

2 macb. 

2 

26 

2 boats  

St.  Petersbu-g 

!S9C 

128 

16 

6*9 

2 

85 

1,200 

22 

2 l-prs. 

2 

1 3 

17 

6 boats  

St.  Petersburg 

1897 

138 

14-7 

9*9 

2 

120 

25 

2 

26 

f8  boats  

St.  Petersburg 

1898 

. . 

# . 

118 

3 boats  

N icolaicff  . . 

1898 

Secón d Class — 

21  boats  (Galka  class) 

i Elbing  and  i 
l Russia  . ./ 

188U&C. 

74  • 7 

8-9 

6 

1 

30 

220 

16 

2 

14 

3 

21  boats  CWoronclass) 

r Klbing  and  \ 
l Russia  ..J 

• • 

66 

Xl-l 

. . 

1 

. m 

260 

17 

1 boat  

Poplar . . 

1888 

60 

8-5 

3 

1 

16 

210 

17-6 

2 

1 

BLACK  SEA. 

First  Class — 

A.  D.  G.  (3  boats)  . . 

Nicolaioff  . . 

1893 

126 

* # 

81 

21 

Adler 

Elbing 

1890 

152-0 

17-2 

7 *9 

2 

130 

2 ,200 

27  * 4 

2 l-prs. 

3 

24 

40 

Anakria 

Elbing 

1890 

128-0 

16 

6-9 

1 

85 

1,200 

22 

2 l-prs. 

2 

13 

17 

Anapa  

Odessa.. 

1891 

126 

13 

8-5 

1 

81 

1,100 

21 

2 l-pr.  revs. 
2 l-pr.  revs. 

2 

13 

Aitodorj 

Odessa.  . 

1891 

126 

13 

8*5 

1 

81 

1,100 

21 

2 

13 

Batoum 

Poplar.. 

1880 

100 

12-6 

5-5 

1 

40 

500 

22 

2 l-pr.  revs. 

2 

12 

9 

L>.  E.  (2  boats) 

Sebastopol  . . 

1893 

128 

. . 

# # 

„ . 

85 

, , 

22 

Oagri  

Claparéde  . . 

1883 

120*6 

13-3 

7 

1 

78 

600 

18 

2 l-pr.  revs. 

2 

13 

12 

Gelendshik 

La  Seyne  . . 

1883 

122-7 

12*4 

6*2 

1 

73 

560 

18 

2 l-pr.  revs. 

2 

13 

11 

Tsmail  

Nicolaioff  . . 

1886 

128 

15-7 

7*5 

1 

87 

900 

20 

2 l-pr.  revs. 

2 

13 

17 

I tz  var  

Odessa 

lí-91 

. . 

. . 

, . 

m m 

81 

1,100 

Kudor  

Elbing 

1886 

128 

15-7  | 

7-5 

1 

87 

900 

21 

4 1 pr.  revs. 

2 | 

13 

17 

♦ lías  received  11  quid  fuel  apx»aratus.  f Oftho  Pernoff  type,  buildlng  on  the  Neva. 
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Ptussi  a — continué  fl. 


Ñame  or  Number. 

Where  Bullí. 

Launcbed. 

I>imcii8Íons. 

o . 

fe  § 

IB 

P C/3 

Displacement, 

lndicated 

Horse-Power. 

Máximum 
Trial  Speed. 

Armament.  • 

Torpedo  Tubes. 

«Á 

9 

a 

a> 

*s. 

a 

a 

Coal  Capacity. 

1 

Length. 

Beam. 

Draught. 

Brack  Sea — contd. 

Feet. 

Feet. 

Feet. 

Tona. 

Knots. 

Tona. 

Frasf  Crass — contd . 

Kilia 

Elbing 

1886 

128 

15*7 

7*5 

1 

87 

900 

22 

4 1-pr.  revs. 

2 

13 

17 

Novorossisk  . . 

Elbing 

1886 

128 

15*7 

7*5 

1 

87 

900 

22 

4 1-pr.  revs. 

2 

13 

17 

Poli 

Normand  . . 

1883 

124*0 

11*9 

0*7 

1 

72 

570 

18*5 

2 1-pr.  revs. 

2 

13 

11 

Roni 

Elbing 

1886 

128 

15-7 

7*5 

1 

87 

900 

22 

4 1-pr.  revs. 

2 

13 

17 

Sookhoum 

Chiswick  . . 

1883 

113 

12-6 

6 

1 

64 

700  ' 

19.5 

2 Nords. 

o 

13 

10 

Tchanlak 

Elbing 

1886 

128 

15*7 

7*5 

1 

87 

900 

20 

4 1 -pr.  revs. 

2 

13 

17 

Taita 

Elbing 

188G 

128 

15*7 

7*5 

1 

87 

900 

22 

4 1-pr.  revs. 

2 

13 

17 

3 bo.its  

Elbing 

1886 

128 

15*7 

7 * 5 

1 

87 

900 

22 

4 1-pr.  revs. 

2 

13 

17 

4 boats  

JN  ieolaiefT  . . 

Bldg. 

• • 

. . 

. . 

. . 

. . 

. . 

. , 

Sbcokd  Class — 

Istcheritza 

Sebastopol  ■ . 

1878 

62*3 

9*7 

3*9 

1 

24 

220 

15 

.. 

. . 

10 

Karabin 

Elbing. . . . 

1877 

64-3 

8*4 

2 

1 

11 

120 

15 

. . 

. * 

8 

Kefal 

Chiswick  . . 

1880 

60*5 

7-5 

3*5 

1 

. . 

• • 

16*8 

. . 

* . 

8 

Sclieglensk 

Sebastopol  . . 

1878 

59*3 

9*5 

3*9 

1 

24 

220 

15 

. # 

, . 

10 

Schebouka 

Sebastopol  . . 

1878 

59*3 

9*5 

3*9 

1 

24 

220 

15 

. . 

. . 

10 

Scoombia 

Odessa.. 

1878 

64-3 

10 

4 

1 

25 

220 

16 

. . 

. . 

10 

Soroka  

St.  Petersburg 

1878 

62.3 

9-7 

3*9 

1 

24 

220 

16 

. . 

. . 

10 

Soalin  

. . 

1877 

60 

9-7 

3*9 

1 

24 

210 

15 

• • 

. , 

10 

Sultanka 

Odessa.. 

1878 

64*3 

10 

4 

1 

25 

220 

15 

• • 

10 

i boat  

Poplar  . . . . 

1877 

75 

10 

. , 

, . 

. * 

# . 

.. 

. , 

, , 

60  boats  (Worou  Class) 

Elbing,  etc. 

• • 

66 

11*1 

• • 

1 

• • 

260 

17 

SIBERIAN  FLOTILLA. 

Dorgo  

Abo 

1890 

130*5 

13 

7*8 

, , 

81 

1,100 

21 

Forel 

. . 

, , 

71*5 

6*5 

3-3 

1 

23 

220 

16 

Juutchiche 

Elbing. . 

1887 

128 

15*7 

11*5 

. . 

87 

970 

19 

4 1-pr.  revs. 

2 

13 

17 

N 

. , 

1893 

152*5 

16*8 

• . 

. . 

140 

2,200 

26*5 

2 1-pr.  revs. 

3 

24 

40 

|N 

m m 

1893 

152*5 

10*8 

. . 

. . 

140 

2,200 

26*5 

2 1-pr.  revs. 

3 

24 

40 

Podorosnik 

. . 

. . 

71*5 

6*5 

3*3 

1 

23 

220 

16 

Kevel  

Normand  . . 

1886 

152-3 

12-3 

8*1 

1 

96 

780 

22 

2 Q.F. 

2 

23 

30 

Si  sil; 

. . 

. . 

71*6 

6*5 

3*3 

1 

23 

220 

16 

Skorpion 

. . 

. . 

71*5 

0*5 

3*3 

1 

23 

220 

10 

Soolchena 

Elbing.. 

1887 

128 

15*7 

11*5 

. . 

87 

970 

19 

4 l-pr.  revs. 

2 

13 

17 

Stcrliad 

, , 

71*5 

6*5 

3-3 

1 

23 

220 

16 

Struuss  

# # 

. . 

71*5 

6*5 

3*3 

1 

23 

220 

16 

Sun  gurí  (jcx  Hogland) 

Abo 

1890 

152 

16 

7*9 

2 

140 

1,800 

22 

Sweaborg 

Normand  . . 

188C 

152*3 

12*3 

8*1 

1 

96 

780 

19*7 

2 Q.F. 

. , 

. . 

30 

Ussuri  (cas  Nargen) 

Abo  . . . . 

1890 

152 

16 

7-9 

2 

140 

1,800 

22 

2 Unnamed  . . . . 

Ochtcnski  . . 

Bldg. 

152 

16 

7*9 

2 

140 

1 ,800 

22 

Spain. 


'S 

Jp 

Dimcnsions. 

Vh 

O 

a 

<x> 

^ £ 
5 § 

0 g 

d 

uó 

i 

o 

é 

*5 

Where 

fe  i 

0 

g & 
fl  w 

QJ 

£ 

S 

Ñame  or  Number. 

Bnilt. 

o 

CJ 

•i  ! 

o 

SPh 

5 

<3 

i 

i 

Lengtl 

1 

Beam. 

4a 

bO 

1 1 

25 

"E. 

.23 

n 

II 

w 

Ú 3 

1 

I 

’cu 

fl 

& 

-a 

5 

D estro  y kks — 

Feet. 

Feet. 

Feet. 

Tons. 

Knots. 

( 2 12-pr.  2 1 
l6-pr.'z  1-pr./ 
( 2 14-pr.  2 i 
l6-pr.21-pr./ 

Tone, 

Terror  

Audaz  ) 

Clydebank  . . 

1896 

220 

22 

5*6 

2 

300 

6,000 

28 

2 

67 

100 

Osado  > 

Proserpina  . . . . | 

Clydebank  . . 

1897 

225 

25*6 

5*8 

2 

400 

7,500 

30 

2 

70 

90 

FlR8T  Crass — 

Acevedo 

Chiswick  . . 

1885 

117*7 

12-5 

6*2 

1 

63 

660 

20-1 

2 macla 

2 

Ariete  

Chiswick  . . 

1887 

147*5 

14-6 

4*9 

2 

97 

1,600 

26-1 

4 3-pr.  Q.F. 

2 

, . 

25 

Azor 

Poplar. . 

1887 

134-5 

14 

0 

1 

108 

1,600 

24 

4 3-pr.  Q.F. 

3 

23 

26 

Bastamente 

Normand  • • 

1887 

126 

10-9 

. . 

. . 

63 

800 

. . 

3 3-prs. 

2 

Ejercito  

Kiel  . . 

1887 

111*6 

13 

3-3 

60 

1,000 

25 

2 mach. 

2 

Habana  

Chiswick  . . 

1887 

127*5 

12-5 

6 

1 

59 

730 

21-3 

1 mach. 

2 

Halcón  

Poplar. . 

1887 

134-5 

14 

. . 

1 

108 

1,600 

24 

4 3-pr.  Q.F. 

3 

23 

25 

Julián  OrdoRez 

Chiswick  . • 

1885 

117-7 

12*5 

6*2 

1 

65 

660 

20*1 

2 1-in.  Nord. 

2 

Orion 

Gaarden 

125 

15*5 

3*5 

1 

85 

1,000 

21-5 

2 1-pr.  revs. 

2 

18 

10 

Hayo 

Chiswick  . . 

1887 

147-5 

14-6 

4-9 

2 

97 

1,600 

25-5 

4 3-pr.  Q.F. 

2 

. . 

25 

Retamosa 

Poplar.. 

1886 

118 

12*5 

6-5 

1 

70 

700 

20-5 

2 1-in. 

2 

17 

20 

Rigel 

Bremen 

1883 

105 

12-3 

3-3 

1 

57 

. . 

19 

1 1-pr.  rev. 

2 

18 

13 

Seza 

Ferrol . . 

1886 

126 

. . 

. . 

85 

14 

4 boats  

. . 

Bldg. 

147 

43.0 

5 

. . 

98 

1,600 

25 

25 

25 

2 boats  

Second  Crass — 

Clydebank  . . 

Bldg. 

•• 

28 

Aire 

Spain  . . . . 

1883 

43-4 

10-2 

3 

2 

25 

175 

8 

1 3*  1-in. 

. . 

16 

i 

Castor  

L»a  Seyne  . . 

1878 

76*2 

9*7 

2*3 

. . 

23 

265 

19 

. . 

. . 

14 

1*5 

Pollux  

V kdkttk  Boats  — 

Poplar.. 

1879 

84-5 

10-7 

4-6 

•• 

33 

460 

19-5 

• • 

2 

14 

9 

3 boats  

East  Cowes 

1892 

60 

9*3 

18.3 

Peral..  

Carraca 

1889 

70 

8-5 

• • 

2 

87 

60 

10 

310 


THE  NAVAL  ANNUAL 


Sweden. 

Toiu-edo  Boats. 


Dimcnsions. 

s 

¿=i 

o . 

G3 

<D 

_ <L> 

e® 

c2 

.o 

=3 

n 

1 

Where 

^ i 

a c> 

a-S* 

Ü3 

8 
r— < 

E-i 

CP 

a 

Ñame  or  Number. 

Built. 

0 

a 

1 

ja 

% 

a 

| 

Draught. 

¿ £ 
1 9 

ü 

'p* 

•u 

a 

II 

"a 

n 

0 

1 

H 

Ü 

S 

3 

i 

6 

n 

o 

First  Cuass — 

Feet. 

Feet. 

Feet. 

Tona. 

Knots. 

Tons. 

K<»met  

líUbing 

1896 

128 

15*9 

6*11 

1 

92 

1 , 056 

23*0 

2 

1-D-In.  q.f. 

2 

10 

17 

Blixfc 

Carlskrona. . 

1898 

128 

15-9 

6*11 

1 

92 

1,260 

23*5 

2 

1-9'in.  q.f. 

2 

18 

17 

TVIeteor 

Caris krona. . 

1899 

J 28 

15*9 

611 

1 

92 

1,330 

23*8 

2 

1-9-in.  Q.F 

2 

18 

17 

Stjerna  

Caris Icrona. . 

1899 

128 

15*9 

6*11 

1 

92 

1,250 

23*4 

2 

1-9-in.  q.f. 

2 

18 

17 

Orkan  

Curlhkruna. . 

1900 

128 

15-9 

6*11 

1 

92 

1,  250 

23-5 

2 

1*5  in.  q.f. 

2 

18 

17 

Vittd 

Carlskrona. . 

1900 

128 

15  9 

611 

1 

92 

1 , 250 

*23*5 

2 

1-5-iU.  Q.F. 

2 

18 

17 

Bris 

Carlskrona. . 

1900 

128 

15*9 

6*11 

1 

92 

1,250 

23*5 

2 

1.5-In.  q.f. 

2 

18 

17 

2 boats  (A  and  B)  . . 

Carlskrona. . 

Bldg. 

128 

15*9 

6*11 

1 

92 

1,250 

2 

1-6-in.  Q F. 

2 

18 

17 

No.  1 

CliÍ8\vick  . . 

1884 

113-2 

12 -2 

6-3 

1 

65 

620 

18-5 

1 moch. 

2 

16 

11 

2 boats  (3  and  5) 

Stockholm  . . 

1887 

114-2 

12-6 

6-7 

1 

67 

620 

18*6 

1 mach. 

2 

16 

15 

No.  7 

Stockholm  . . 

1887 

114*2 

12*6 

0*7 

1 

67 

620 

18-7 

1 mach. 

2 

16 

15 

2 boats  (9  and  11)  . . 

Carlskrona.  . 

1894 

126-8 

13-11 

7*7 

1 

86 

860 

19-5 

2 mach. 

2 

16 

15 

Seooni>  Class — 

No.  ül  

Stockholm  . . 

1882 

91*6 

11*8 

5*7 

1 

40 

350 

16-0 

1 mach. 

1 

14 

n 

No.  63  

Chlswick  . • 

1883 

100-1 

11-10 

5*11 

1 

45 

420 

19*0 

1 mach. 

2 

14 

7 

No.  G5  

Stockholm  . . 

1885 

100-1 

11-10 

6-1  L 

1 

45 

420 

190 

1 mach. 

2 

14 

9 

No.  (17  

Stockholm  . . 

1886 

100-9 

11-10 

6*1 

1 

4 6 

430 

19.2 

1 mach. 

2 

14 

9 

No.  09  

Stockholm  . . 

1886 

100*9 

11-10 

6*1 

1 

46 

450 

19-9 

1 mach. 

2 

14 

9 

No.  71  

Stockholm  . . 

1887 

103*4 

11*10 

6*7 

1 

58 

460 

18*6 

1 mach . 

2 

14 

9 

No.  73  

Stockholm  . . 

18  87 

103*4 

11-10 

6*7 

1 

58 

160 

18-6 

1 mach. 

2 

14 

9 

No.  75  

Stockholm  . . 

1892 

ICO  *5 

11-6 

6*3 

1 

49 

400 

18*9 

1 mach. 

2 

14 

9 

No.  77  

Carlskrona. . 

1891 

100*5 

11*6 

6*3 

1 

49 

460 

18*9 

1 mach. 

2 

14 

9 

No.  79  

Stockholm  . . 

Bldg. 

104-0 

12*5 

6*1 

1 

49 

1 

1-5-ln.  q.f. 

2 

14 

No.  81  

Stockholm  . . 

Bldg. 

104  *Ó 

12-5 

6*1 

1 

49 

1 

1 *5-in.  q.f. 

2 

14 

Third  Class  — 

Nos.  14  L.  143,  145,  147,1 
14  0 (5  boats) 

Stockholm  . . 

f 18791 
l 1890J 

55  * 0 

10*7 

4*1 

2 

21 

80 

10 

2 

1 *5 

Turkey. 


Ñame  or  Number. 

Where  Built. 

® 

■§ 

Dimensions. 

° oo 

i 

§ 

Indicated 

Horse-Power. 

•4J 

a 

9 

a 

M 

É-< 

O 

•g 

a 

1 

§ 

O. 

sj 

o 

LengUi. 

ja 

i 

1 

P 

2 

Q 

a 

s 

•g- 

áfj 

«*3 

§• 

£ 

P* 

S 

<s 

*3 

o 

O 

Dkstkoyrrs — 

Feet. 

Feet. 

Feet. 

Tons. 

ICnots. 

Tons 

Berk-Efohan  . . 

(xaarden 

1894 

187 

21*6 

m # 

2 

270 

200 

25 

6 1— pr.  revs. 

2 

TaJJar  

Gaarden 

1894 

187 

21  .6 

•• 

2 

270 

• • 

25 

6 1-pr.  revs. 

2 

First  Cuass — 

Edjder  (No.  10) 

(xaardeii 

1890 

152-7 

18-9 

7-4 

2 

150 

2,200 

23 

6 3-prs.  Q.F. 

2 

1 buut  

Constan  tinople 

1889 

14  0 

16 

6-9 

2 

120 

1,800 

23 

5 1-pr.  revs. 

2 

5 boats  . • . . . . 

Guarden 

1889-90 

126*7 

15-4 

8*6 

1 

85 

1 , 300 

22 

2 1-pr.  revs. 

2 

21 

8 

Timsah 

JLiondon 

1887 

126 

15 

21-7 

5 boats  

Klbing 

1886 

120*3 

16-2 

, # 

, , 

85 

900 

21 

2 Nords. 

2 

20 

10 

4 boats  . • 

Constantinople 

1886-89 

100*3 

11-8 

5-5 

1 

42 

550 

19-6 

2 mach. 

Tewfik  

Normand  . . 

1886 

100*7 

13 

5-5 

1 

42 

650 

20 

2 boats  

La  Scync  and 

1835 

100*7 

13 

5*5 

1 

42 

550 

20*3 

2 Nords. 

Constan  tinople 

2 boats  

Teddington 

1887 

124 

15 

22 

2 boats  

Kiel  . . 

1892 

127 

•• 

-• 

. 22 

Su  RU  A RIÑE 

Abdul  Ilamid  . . 

Chertsey  . . 

1886 

100 

12 

3 

160 

250 

10 

2 mach. 

1 

# . 

8 

Abdul  Medjid  . . . . 

Chertsey 

1886 

100 

12 

• * 

3 

160 

250 

10 

2 mach. 

1 

• • 

8 

FOREIGN  TORPEDO -BOATS 
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United  States. 


Dimensious. 

J 

Armament. 

Ñame. 

Where  Built. 

Launcbed. 

Leogtb. 

4 

1 

4 

§ 

« 

W-. 

O 

á 

8 

=3 

•/j 

& 

O 

Jo 

3 

a 

'H. 

.2 

ft 

T3 

2 O 

3=7 

Sí 

& 

Máximum 
Trial  Speed. 

G uns. 

Torpedo  Tubes. 

Complement. 

a¿? 

o 

j¡  S, 

DK8TKOTER9 — 
Bafnbrldge 

Philadelphia 

Bldg. 

1900 

ft.  in. 
245  0 

ft.  in. 
23  7 

ft.  in. 
6 0 

2 

Tons. 

420 

8,000 

Knots. 

29 

2 12-pr.,  5 6-pr.* 

2 

6 1 

Tons 

139 

Barry 

Philadelpliia 

1900 

245 

0 

23  7 

0 0 

2 

420 

8,000 

29 

2 12-pr.,  5 6-pr. 

2 

04 

139 

Cliauacey. . 

Philadelphia 

1900 

245 

0 

23  7 

6 6 

2 

420 

8,000 

29 

2 12-pr.,  5 G-pr. 

2 

04 

139 

Dale  . . 

Ricbmond  . . 

1900 

245 

0 

23  7 

0 0 

2 

420 

8,000 

28 

2 12-pr.,  5 6-pr. 

2 

64 

139 

Décatur  . . 

Richmond  . . 

1900 

245 

0 

23  7 

0 0 

2 

420 

8,000 

28 

2 12-pr.,  5 ü-pr. 

2 

64 

139 

Hnpkius.  . 

Wilmington 

19  0 

244 

0 

24  0 

C?  0 

2 

408 

7,200 

29 

2 12-pr.,  5 6-pr. 

2 

04 

150 

Hull  ..  .. 

Wllmlngton 

1900 

244 

0 

24  0 

0 0 

2 

408 

7,200 

29 

2 12-pr.,  5 6-pr. 

2 

64 

150 

Lawrence . . 

Weymouth, 

1900 

212 

3 

22  3 

0 2 

2 

400 

8,400 

30 

2 12-pr.,  5 6-pr. 

2 

64 

115 

Macdonough 

Masa. 

Weymouth, 

1900 

242 

3 

22  3 

6 2 

2 

100 

8,400 

30 

2 12-pr.,  5 C-pr. 

2 

04 

115 

Paul  Jones 

Masa. 

San  F ran cisco 

1900 

245 

0 

23  7 

0 0 

2 

420 

7,000 

29 

2 12-pr.,  5 6-pr. 

o 

64 

130 

Perry 

San  Francisco 

1900 

245 

0 

23  7 

0 C 

2 

420 

7,000 

29 

2 12-pr.,  5 6-pr. 

2 

04 

139 

Preblo 

San  Francisco 

1900 

245 

0 

23  7 

6 6 

2 

420 

7,000 

29 

2 12-pr.,  5 ü-pr. 

2 

04 

139 

Stowart 

Morris  Ileights 

1900 

245 

0 

23  7 

ti  6 

2 

420 

8,000 

20 

2 12-pr.,  6 6-pr. 

2 

64 

139 

Truxtun  . . 

Baltimore  . . 

1900 

248 

0 

23  3 

0 0 

2 

433 

8,300 

30 

2 12-pr.,  5 6-pi\ 

2 

64 

232 

Whlpple  . 

Baltimore  . . 

1900 

248 

0 

23  3 

C 0 

2 

433 

8,300 

30 

2 12-pr.,  5 6-pr. 

o 

61 

232 

Worden  . . 

Baltimore  . . 

1900 

248 

0 

23  3 

6 0 

2 

133 

8,300 

30 

2 12-pr.,  5 Ü-pr. 

2 

04 

232 

Bagley 

Batli  . . 

Bldg. 

157 

0 

17  0 

4 7 

2 

107 

.. 

28 

3 3-pr. 

3 

29 

Bailey 

Morris  Hcights 

1899 

205 

0 

19  0 

0 0 

2 

235 

5,000 

30 

4 6-pr. 

2 

, . 

20 

Barncy 

Batí»  . . 

Bldg. 

157 

0 

17  0 

4 7 

2 

107 

28 

3 3-pr. 

3 

29 

Blddle 

Batli  . . 

Bldg. 

157 

0 

17  0 

4 7 

o 

167 

28 

3 3-pr. 

3 

29 

# 

Blakely  . . 

Boston 

Bldg, 

175 

0 

17  6 

4 8 

2 

105 

3,000 

26 

3 3-pr. 

3 

29 

70 

De  Liong  . . 

Boston 

Bldg. 

175 

0 

17  0 

4 8 

2 

105 

3,000 

26 

3 3-pr. 

3 

29 

70 

Du  Pont  . . 

Brístol,  R.I. 

1897 

175 

0 

17  8 

4 8 

2 

165 

3,400 

28  * 58 

l l-pr. 

3 

32 

76 

Farra gut  . . 

San  Francisco 

1898 

218 

6 

20  8 

6 0 

2 

273 

5,000 

30 

4 C-pr. 

2 

70 

Foote. . 

Baltimore  . . 

1890 

160 

0 

16  l 

5 0 

o 

142 

24-5 

3 l-pr. 

3 

24 

44 

Goldsborough 

Fortland,  Ore 

1899 

194 

8 

20  5 

5 0 

2 

247  * 5 

30 

4 6-pr. 

2 

131 

N icliolson 

Klzabcthport 

Bhlg. 

174 

0 

17  0 

4 0 

2 

174 

20 

3 3-pr. 

3 

29 

, # 

O’Brlen  .. 

EHizabethpnrt 

Bldg. 

174 

6 

17  0 

4 6 

2 

174 

20 

3 3-pr. 

3 

29 

Porter 

Bristol,  11. 1. 

189G 

175 

0 

17  8 

4 8 

2 

165 

28  * 63 

4 l-pr. 

3 

32 

7G 

Rodgcrs  . . 

Baltimore  . . 

1896 

100 

9 

10  1 

5 0 

2 

112 

2,000 

24  * 5 

3 l-pr. 

3 

24 

44 

Rowan 

Seattle,  Wash. 

1898 

170 

0 

17  0 

5 11 

2 

182 

3,200 

26 

4 l-pr. 

3 

32 

60 

Shubriok  . . 

Richmond  . . 

1899 

175 

0 

17  6 

4 8 

2 

165 

3,000 

26 

3 3-pr. 

3 

29 

70 

Stockton  . . 

Ricbmond  . . 

1899 

175 

0 

17  6 

4 8 

2 

165 

3,000 

26 

3 3-pr. 

3 

29 

70 

Striugham 

Wilmington 

1899 

225 

0 

22  0 

0 6 

2 

310 

7,200 

30 

7 6-pr. 

2 

120 

Thornton  . . 

Richmond 

Bl<lg. 

175 

0 

17  0 

4 8 

2 

165 

3,000 

26 

3 3-pr. 

3 

29 

70 

Tingey  . . 

Baltimore  . . 

Bhlg. 

175 

0 

17  6 

4 8 

2 

165 

3,000 

26 

3 3-pr. 

3 

29 

70 

Wilkes  . . 

Morris  Ileights 

Bldg 

175 

0 

17  6 

4 8 

2 

165 

3,000 

26*25 

3 3-pr. 

3 

29 

70 

Winslow  . . 

Baltimore  . . 

1897 

160 

0 

16  1 

5 0 

2 

112 

2,000 

24*5 

3 l-pr. 

3 

24 

44 

Sba-Going — 

Cualdng  . . 

Bristol,  R.T. 

1890 

138 

9 

14  3 

4 11 

2 

105 

1,720 

22-5 

3 l-pr. 

3 

23 

30 

Da  vis 

Portland,  Ore. 

1898 

146 

0 

15  4 

5 4 

2 

132 

1,750 

22.5 

3 l-pr. 

3 

* * 

Dahlgreu  . . 

Bath  . . 

1899 

147 

0 

10  4 

4.  7 

2 

146 

4,200 

30*5 

4 l-pr. 

2 

32 

Fricsson  . . 

Dubuque.Iowa 

1894 

149 

7 

15  0 

4 9 

2 

120 

1,800 

24 

4 l-pr. 

3 

23 

35 

Fox  . . 

Portland,  Ore. 

1898 

146 

0 

15  4 

5 4 

2 

132 

1,750 

22*5 

3 l-pr. 

3 

Manly 

Yarrow 

. . 

. 

. . 

# # 

. , 

Morris 

Bristol,  R.I. 

1898 

L38 

3 

15  6 

4 1 

2 

105 

1,750 

24 

3 l-pr. 

*3 

28 

Somera 

Schicbau, 

, . 

149 

3* 

17  5 

2 

145 

m m 

T.  A.  M.  Graven 

IClbing  .. 
Bath  . . 

1899 

147 

0 

1G  4 

4 7 

2 

146 

4,2C0 

30*5 

4 l-pr. 

* 2 

32 

Tihrd  Class — 
Gwiii. . 

Bristol,  R.I. 

1897 

99 

6 

12  0 

3 3 

1 

46 

850 

20*88 

1 l-pr. 

2 

8 

Mackenzie 

. . 

Philadelphia 

1898 

99 

3 

12  9 

4 3 

1 

65 

850 

20 

1 l-pr. 

2 

15*3 

Mclvee  . . 

. . 

Philadelphia 

1898 

99 

3 

12  9 

1 8 

1 

65 

850 

19-82 

2 l-pr. 

2 

Talbot 

. . 

BrUtol,  R.I. 

1897 

99 

0 

12  U 

3 3 

1 

40 

850 

21  * 15 

1 l-pr. 

2 

88 

SUletto  (wüoiI) 

Bristol,  R.I. 

•- 

88 

6 

11  0 

3 0 

1 

31 

359 

18*22 

• • 

2 

4 

SuhMAKINE 

Plungor  . . 

Baltimore  . . 

1898 

85 

3 

11  0 

2 

1G8 

1,200 

8 

1 

I lo l lamí  . . 

Elitabethport 

1891? 

54 

0 

10  0 

65 

150 

2 

h 

* Guns  of  Destroyers  of  tliis  olass  aro  Driggs  Semi-Automatio  Quick-Firers. 
The  Barcelo  aml  somc  otker  Spauish  torpedo-boats  were  capturcd  during  thc  war. 
The  programme  of  1803  included  10  destroyers  and  12  sea-golng  boats. 


PLANS 

OF  ' 

ERITISPI  AND  FOEEIGN  SPIIPS. 
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SCALE  roR  Pull-Paoe  Plates 
SO  FEET  TO  THE  INCH 

> VO  SO 


too 

mJ 


Scale  ron  Half-PaOe  Plates. 

IOO  FEET  TO  THE  INCH 

o to  20  jo  *o  so  eo  ro  ao  so  ¡oo  200  jvo 
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GREAT  BRITA1N. 


Sapp  ho” 
"S^yllo” 


"A.s  traíii" 


Pe ATE  1 

b 


GREAT  BRITAIN 


Üpp«»  0«rk 


• •a r K‘ Q*  «-«>. 

-EE3--0 — -EE3- — a 


Platk  2. 


GRETAT  BRITAIN 


Spar  Dech 


Platk  3. 


b 2 


GREAT  BR1TAIN 


M id 3 h tp  Section 

On  /«/< 


Plate  4. 


Plate  5, 


CREA?  BRITAIN 

First  Class  Battle  Ships 
Centurión  ¿r"Barf leur ” 


CREAT  BRITAIN 


Sc*!e  !OOf‘  colín 


Plate  7. 


GREAT  BRITAIN 

r,Rar  Class  Arm oured  Cruiscrs  or  THE 
“CRESSV’CLASS 
’Cres  ay"  vYb  ouk  ir‘.‘*Ho  cj  u e 
“ B u ry  ¿t  1 u s *S  u T I ejVBctc  ciian  te" 


“formidable"  CLASS 
’Formidabl^'lrre  sis  tibie!*! mplacable” 
Bulwar  k",  ’L  o n don\MVe  n e r a b le" 


Pjlate  8 


GRE.AT  BRITAIN 


Section  in  way 


Inflexible 


Platk  9 . 


BRlTAlN  FIRST  QLASá  BATTLE  SHIPS  . 


O 


Ph 


GREAT  BRITAIN 


Dinrm"  **Hertnc« 
..Dido"  Hifchflynr 
*Doii«"  Hymrinth 
Eclipse 
"luis  '* 

'*  Juno  ” 

"Minerva  M 
r.iibot  ” 

^'cnus1' 


Plate  11 


xxx 
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< 

h- 

oc 

CQ 

h- 

< 

IxJ 

GC 

O 


Plate  12 


GREAT  BRITAIN 


P&íorus  Clsiss 
Pe!  orus.  Pomo  no . 
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PART  II I. 


Armour  and  Ordnance. 


CHAPTEE  I. 

Armotjt?. 

The  chief  features  in  the  construction  of  ships’  armour  and  armour- 
piercing  projectiles  that  seemed  to  be  foreshadowed  last  year,  were 
first,  the  extensión  of  médium  armour  o ver  the  hulls  of  war  ships, 
made  possible  by  the  adoption  of  Krupp’s  process  plates,  by 
which  means  a comparatively  thin  píate  could  be  made  of  sucli 
resisting  powcr  that  the  attack  of  common  shells  might  be  altogether 
defeated ; secondly,  the  final  adoption  of  caps  for  the  point  of 
armour-piercing  projectiles  ; and,  thirdly,  the  introduction  of  a 
broadside  gun  heavier  and  more  powerful  than  our  6-in.  Q.-F.  piece. 

It  cannot  be  doubted  that  the  extensión  of  armour  over  the  hull 
above  referred  to  is  a mere  matter  of  time,  thougli  the  shape  in  which 
it  comes  inay  not  be  always  the  same.  The  belt  has  also  increased 
in  many  cases  ; our  owu  London  has  a kind  of  continuous  belt  and 
has  no  weak  places  under  casemates.  The  Mikasa,  building  for  the 
Japanese  at  Viekers’  Yard  at  Barrow,  however,  is  apparently  slightly 
the  stronger  and  the  best  protected  battleship  existing,  as  well  as  the 
largest  except  the  Asahi,  which  has  equal  displacement,  namely, 
15,200  tons.  The  Mikasa  has  12  ins.  on  her  belt,  14  ins.  on  her  gun 
position,  9 ins.  over  her  lower  Q.-F.  6-in.  broadside  battery,  and  6 ins. 
over  the  four  upper  6-in.  guns.  Besides  this  the  9-in.  casemates 
unite  and  form  an  uubroken  armoured  wall,  so  that  the  6-in.  gun 
positions  have  no  weak  spaces  bctween  them.  This  vessel  may  be 
said  to  exhibit  the  system  brought  in  by  Sir  "W.  White,  develox>ed 
and  strengthened  at  the  cost  of  200  tons  additional  displacement. 

Authorities . — The  JEngisxeer  and  Navy  and  Army  Tüuetratecl  for  platos  and  matter. 
Information  furnisked  by  the  courtesy  of  Captain  Col  well,  U.S.  Naval  Attaclie  ; tho 
Belgiquo  Militaire , Mesare.  Vickers,  Messrs.  Schnoider,  Measrs.  Carne^ie,  Captuin 
Treeidder,  of  Messrs.  Browu ; Sir  Alexander  Wilsou,  of  Messrs.  Oammell,  and  Herr 
Krupp. 
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The  casemates,  the  solicl  support  to  the  water  line,  the  armour  carried 
down  at  the  stem  below  the  spur,  and  the  general  plan,  so  closely 
resemble  the  arrangements  of  the  Formidable  elass  that  the  ALikasa 
might  be  supposed  to  be  designed  by  Sir  W.  Wliile.  The  Russian  war 
ship,  Iietwisan,  has  nearly  the  same  disposition  of  armour  as  the 
Sevastopol  elass,  but  the  little  Freneh  double  turrets  for  5-in.  gu'ns  are 
replaced  by  6-in.  pieces  distributed  like  our  own  along  the  broadside, 
but  less  well  protected.  The  United  States  Alabama  and  Maine  classes 
furnish  examples  of  broadside  guns  behind  médium  armour  running 
continuously  up  from  the  belt,  while  the  favourite  design  for  the  New 
Jersey  elass  has  embodied  in  it  the  British  casemates  containing  6-in. 
Q.-F.  guns,  the  double  wall  casemate  armour  having  apparently  been 
quite  given  up.  With  its  complete  belt  and  contiguous  casemates,  this 
new  design  closely  resembles  that  of  the  Mikasa  on  a smaller  scale, 
but  it  has  four  8-in.  guns  placed  in  pairs  in  small  turrets  amidships. 

Six  inch  hard-faced  armour  has  played  a very  important  part 
latterly,  and  has  occupied  a position  that  might  liave  told  decisively 
in  .Naval  actions  and  in  more  tlian  one  way.  In  Fnglisli  battleshipe 
6-in.  plates  carne  in  to  protect  our  heavy  Q.-F.  armaments  at  a time 
wlien  those  of  loreign  powers  were  covered  by  3,  4,  r arel y 5,  and,  in  one 
instance,  6-in.  plates.  Superiority  in  defence  tells  specially  wlien  the 
armour  is  nearly  matched  to  the  power  of  guns  employed.  This  was 
obviously  the  case  here,  for  the  6-in.  guns  were  habitual  ly  used  to  test 
the  6-in.  plates  supplied,  and  under  favourable  circumstances  they 
perforated  ordinary  steel  easily.  When,  however,  the  FTarvey  procesé,, 
and  still  more  the  TCrupp  process,  carne  in,  perforation  of  6-in.  plates,. 
even  with  the  best  6-in.  shot,  was  practically  out  of  the  question.  Now 
it  happened  that  very  great  difficulty  was  experienced  in  treating  the 
faces  of  plates  thinner  than  6 in.,  because  the  plates  became  contorted, 
so  that  British  battleships  for  some  time  had  6-in.  hard-faced  armour, 
as  compared  with  much  thinner  plates  of  ordinary  steel  on  the 
secondary  armaments  of  almost  all  foreign  ships.  The  effcct  in 
action  would  liave  been  startling,  for  our  6-in.  guns  could  have 
penctrated  our  adversarios  with  armour- piercing  shells,  while  they,  on 
the  other  hand,  could  not  have  penetrated  our  armour  even  with  shot 
from  their  Q.-F.  batteries.  The  advantage  thus  indicated  will 
tell  for  some  time  to  come,  but  tliere  can  be  now  no  harm  in 
pointing  it  out,  for  in  new  constructions  tliicker  plates  are  being 
introduced,  and  the  difficulty  in  liardening  the  face  of  thinner  plates- 
has  been  now  got  over.  As  said  above,  it  has  been  shown  to  be 
possible  to  construct  ships  nearly  completely  covered  with  6-in. 
armour,  and  it  can  only  be  a matter  of  time  before  numbers  of  these 
exist,  now  that  the  hard-face  has  given  such  great  power  and 
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importance  to  6-in.  armour.  Gonsequently  our  authorities  have,  as 
noticed  last  year,  recognised  tlie  necessity  of  introducing  a Q.-F.  gun 
capablc  of  pcrforating  it,  namely,  the  7 * 5-in.  gun,  noticed  in  the 
cliapter  on  ordnance.  It  is  high  time  to  possess  such  a gun,  for 
it  may  be  seen  by  Consulting  tlie  tables  of  ships  tbat  6-in.  hard- 
faced  armour  is  coming  in  botb  for  belts  and  protection  of  Q.-F. 
guns ; thus",  the  French  cruiser  Sully  has  a 6-in.  Harveyed  belt 
and  thé  same  for  her  16*4  c.nx.  (6*3  m.)  Q.-F.  guns  in  casemates  and 
turre  ts.  The  U.S.  battleship  Maine  has  continuous  side  armour  above 
her  belt  and  covering  her  6-in.  Q.-F.  guns.  The  Yakumo,  Milcasa,  and 
otlier  Japanese  vessels  have  6-in  KLrupp  plates  for  tlieir  6-in.  Q.-F. 
gun  casemates,  and  the  liussian  cruiser  Gromoboi  has  casemates  of 
6-in.  Harveyed  armour  for  6-in.  Q.-F.  guns. 

Now  that  armour  exists  varying  enormously  in  resisting  power,  it 
is  more  desirable  than  ever  to  form  some  x'eady  system  of  eomparison, 
and  the  relation  to  the  equivalent  thickness  of  wrought  iron  advocated 
by  Captain  Tresidder  appears  to  be  the  safest.  Houbtless  mild  steel 
can  be  rnade  of  uniform  quality  by  any  given  firm,  but  practically 
different  firms  would  have  different  views,  and  steel  is  capable  of 
very  great  variation.  "Wrought  iron  is  rough  and  in  theory  very 
imperfect ; the  limit  of  its  variation,  however,  if  fairly  made,  is 
narrow,  and  there  can  be  little  uncertainty  in  taking  it  as  a 
standard.  The  following  relations  may  be  rouglily  laid  down  for 
steel  of  various  classes. 

Ordinary  mild  steel  is  equal  to  times  its  thickness  of  wrought 
iron  ; Ilarvey  steel  is  equal  to  double  its  thickness  in  thick  plates,  and 
perhaps  2£  in  thin  ones.  This,  however,  is  by  no  means  accurate. 
Harvey  steel  certainly  has  considerably  higher  relation  or  ligure  of 
merit  than  2,  but  hardly  reaches  24,  even  when  the  píate  is  thin,. and 
2 is  fairly  correct  when  it  is  thick.  KLrnpp-process  armour  has  been 
very  seldom  tcsted  so  severely  as  to  produce  perforation.  Last  year’s 
Annual  gave  an  example  of  an  uncapped  shot  just  getting  into  the 
backing  of  a Carnegie  6-in.  píate  with  a figure  óf  merit  of  2 * 95.  In 
this  cliapter  will  be  found  a shot  getting  its  point  tlirough  the  backing 
of  a Terni  hard-faced  píate  with  a figure  of  merit  of  3 * 33.  This 
seems  to  have  been  very  like  a Krupp-process  píate,  and  for  a rough 
approximation  2 * 80  to  3 * 00  seems  to  be  neai'ly  correct  for  the  very 
best  class  of  6-in.  hard-faced  píate.  The  results  sliown  on  the  Table 
h ere  with  suggest  that  thicker  plates  may  probably  yield  at  a 
slightly  lowcr  figuro,  perhaps  2 • 5.  However,  the  rule  given  above 
is  as  low  as  can  be  taken  for  a figure  of  merit  whicli  is  to  ensure 
perforation. 

Less  has  been  heard  of  capped  shot  this  year  than  might  have 
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been  expected.  The  difficulty  has  always  been  with  oblique  impact. 
The  valué  of  a caj.»  in  a direct  blow  cannot  be  questioned. 

"With  regard  to  the  actual  quality  of  armour,  improvements 
continué  to  be  made  by  the  various  makers,  and  there  is  a tendency 
to  drop  the  ñame  Krupp-process  armour ; but  so  long  as  the 
characteristic  treatment  of  chromium  Steel  by  chilling  processes  forms  a 
leading  feature  and  produces  the  valuable  qualities  which  have  ensured 
the  success  of  this  kind  of  píate,  it  appears  misleading  to  classify  the 
armour  otherwise  than  as  improved  or  modified  Krupp-pi-ooess  píate. 

It  may  be  well  now  to  deal  with  some  of  the  successful  result.s 
that  have  been  exhibited  under  firing  trial  during  the  past  year. 

The  following  table  shows  figures  of  merit  attained  by  various 
Krupp-process  plates — that  is,  the  relation  of  the  thiclcness  of 
wrought  iron  that  would  have  been  perforated,  to  the  thickness  oí 
the  actual  Krupp-process  píate  attacked. 


Píate  Makers. 

Thickness  in 
lncbes. 

Figure  of  Merit  of 

Date  of  Trial. 

Blow  Defeated 
by  Píate 

Píate 

Perforated. 

Brovm 

ü 

2 72 

Nov. 

1899 

Carnegie 

6 

2-73 

2*95 

July 

1899 

Krupp  ..... 

6 

2-41 

2*86  (just) 

Doc. 

1899 

Krupp 

6 

2*42 

2*85  (just, 

Carnegie 

8 

... 

2*57 

Juno 

1898 

Bothlehem 

8 

2*46 

2*50 

Oot. 

1898 

Krupp  

8 

... 

2*41  (juat) 

. . 

Krupp  . 

10 

2 35 

... 

. . 

Krupp  ...... 

1 1 • 8 

2-33 

... 

i 

1 

J uno 

1896* 

* An  early  “ recurd  ” píate.  There  were  no  signe  of  yielding,  and  it  would  have 
borne  a very  much  lieavier  blow. 


On  September  1,  1899,  a Steel  píate,  manufactured  by  Messrs. 
Vickers,  for  the  Japanese  armour-clad  Shikishima,  building  at  the 
Thames  Iron  Works,  was  tested  at  Wliale  Island.  The  píate  was 
8-ft.  by  8-ft.  by  8J-in.  It  was  termed  a special  nickel  JdLarveyed 
píate,  probably  differing  only  in  detail  from  the  admirable  Krupp- 
process  plates  made  by  Vickers  for  our  own  Government.  The 
attack  consisted  of  three  rounds  with  9 * 2-in.  armour-piercing  steel 
Holtzer  projectiles.  Two  rounds  were  delivered  with  a velocity  of 
1700  foot-seconds,  and  the  third  with  1800  foot-seconds  velocity. 
Each  projectile  weighed  about  380  Ib.  By  Tresidder’s  formula  the 
penetration  through  wrought  iron  is  17*l-in.  for  the  first  two  rounds, 
and  18  * 6-in.  for  the  third,  the  tests  implying  a figure  of  merit  of  1*95 
and  2*13  respectively.  As  the  projectiles,  far  from  perforating,  only 
penetrated  to  a depth  of  3-in.  and  3^-in.,  the  píate  had  a mucli 
higher  figure  of  merit,  but  it  is  impossible  to  say  what  it  was.  The 
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photo-process  prints  herewith,  Figs.  1 and  2,  show  the  front  and  back 
of  the  píate  after  the  third  round.  The  shots  had  evidently  been 
thoroughly  broken  up.  In  the  large  offieial  photograph  a trace  of 
wliite  radiating  lines  is  visible,  and  these  always  imply  extreme 


Ftg.  L. — AuMOün  Pl, attcs  for  .Tapan. 


disintegration,  being  the  mark  of  langridge  skimming  o ver  the  píate 
face.  There  are  no  cracks. 

About  the  begiuning  of  the  year,  Terni  hard-faced  steel  plates  Temí 
were  tested  at  Muggiano,  Spezia.  Fach  was  8-ft.  by  5-ft.  by  6-in. 

Five  rounds  were  fired  at  each  píate  with  6-in.  100  Ib.  proyectiles,  pinto. 
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with  a velocity  of  about  1G00  foot-seconds.  Two  entered  to  deptks 
of  4-in.  and  4*4-in.,  all  were  broken  up.  Subsequently  a Krupp 
112  Ib.  shot  was  fircd,  with  a velocity  of  2500  foot-seconds,  wkich 
also  broke  up,  but  the  point  got  througli  both  píate  and  backing. 


By  Tresidder’s  formula,  this  projectile  should  perfórate  twenty 
inches  of  iron,  so  that  to  resist  this  round,  a píate  would  havc  a figure 
of  merit  of  3 - 3,  that  is  to  say,  it  must  be  equal  to  3£  times  its 
thickness  in  wrought  iron.  This  píate  was  something  less  than  that ; 
per-haps  like  Krupp  armour,  it  may  be  put  down  as  equal  to  about 
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tliree  times  its  thickness  of  wrouglit  iron.  This,  so  far  as  it  goes, 
is  as  good  as  any  resulb  publislied  for  any  kind  of  armonr. 

On  Novemliev  10,  1899,  a firing  trial  of  one  of  John  Brown  & Co.’s 
armour  platos  was  madc  at  tlio  proving  grounds  of  Armstrong, 
Whitworth  & Co.,  Limited,  selected  by  Captain  Mürch  íroin  a lot 
manufactured  for  tlie  armour  of  two  Norwegian  coast-defence  ships 
building  at  Elswiclc.  The  sample  was  subsequently  redueed  to 
dimensions  for  tlie  jirescribed  test,  of  which  the  conditions  were  as 
follows  : — Píate  8-ft.  by  6-ft.  by  5 * 9-in.  ; backing,  24-in.  oak  and 
l£-in.  skin  píate;  bolts,  eiglit  of  2-in.  diameter  ; number  of  rounds, 
four ; projectiles,  Steel  armour-piercing  6-in.  diameter  and  100  Ib. 
weiglit ; striking  velocity,  1960-ft.  per  second ; striking  energy,  2664 
foot-tons;  calculated  perforation,  13*4-in.  of  iron.  The  píate  was 
expected  to  resist  this  attack  wibhout  being  perforated  or  seriously 
cracked  ; see  Eigs.  3 and  4. 

The  projectiles  provided  by  the  Norwegian  authorities  were  made 
at  the  Elswick  Works  on  the  Wheeler-Sterling  process,  and  as  they 
weighed  102-£  Ib.  each,  the  spccitied  velocity  was  redueed  to  1936 
foot-seconds,  to  compénsate  for  the  extra  weight.  The  striking 
energy  tlius  remained  unaltered  at  2664  foot-tons,  and  the  calculated 
perforation  became  14-in.  of  iron. 

The  four  prescribed  rounds  having  been  easily  defeated,  and  no 
cracks  being  developed  in  the  píate,  the  trial  was  pronounced  liighly 
satisfactory,  and  the  whole  of  the  armour  represented  was  approved. 
To  obtain  soine  idea,  lio we ver,  of  the  ultímate  defensive  power  of 
the  armour,  the  attack  was  supplemented  by  two  extra  rounds  at 
increased  velocities,  whicli  also  failed  either  to  perfórate  or  to 
produce  any  cracks  iu  the  píate  except  a few  superficial  air  lines  on 
the  face.  The  following  are  the  particulars  of  the  results  of  each 
round  : — 


Number  of 
round. 

Projectile.i 

Striking 

velocity. 

Striking 

energy. 

Pene  ira  t ion. 

Height  of 
bnlge 
at  back. 

Calibre. 

Weight. 

iu .) 

Ib. 

Ft.-scc. 

Ft.-tons. 

in. 

in. 

1 

6 

1024 

1902 

2571  • 4 

3g  (measured) 

ii 

2 

tí 

1958 

2725*1 

8$  (estimated) 

18 

3 

tí 

1918 

2697-3 

li 

4 

tí 

1910 

2675  * 1 

‘li 

l§* 

* Shot’s  point  apparently  not  destroyed. 
The  above  consti  tuted  the  acceptance  test. 


5 

tí 

1 02  J 

1997 

2834 • tí 

4J  (estimated) 

i* 

tí 

tí 

102? 

2182 

3392-5 

5 

2g 

33rown’s 
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All  projecfciles  were  smaslied  to  pieces.  Except  m the  case  of  tlie 
ilrst  round,  exact  measurement  of  pcnetration  was  prevented  by 
fragments  of  shot  lodged  in  the  indent.  The  last  round  was  capable 
of  piercing  17-in.  of  wrought  iron  by  Tresidder’s  formula,  that  is, 
2 *7  times  the  thiokness  of  the  píate  flred  at. 

There  is  one  interesting  feature  in  this  trial  to  be  noticed,  namely, 
that  the  bulgc  made  at  the  baclc  by  No.  4 round  has  in  its  centre 
a star-shaped  tear,  showing  that  the  shot  is  in  a measure  boring  a 
lióle,  which  would  be  completed  by  sector-shaped  pieces  being  torn 
and  displaced  outwards  from  the  shot  point.  In  the  otlier  five 
rounds  apparently  boring  has  been  wholly  defeated,  and  the  shot 
point  so  far  flattened  as  to  be  compelled  to  punch  out  a di  se  to  get 
thxough  the  píate,  entailing  much  more  energy.  It  may  be  seen  that 
No.  4 round  happened  to  have  less  energy  than  all  except  No.  1, 
yet  it  may  be  questioned  if  its  perforation  would  not  be  completed 
with  less  work  than  any  of  the  other  rounds.  It  is,  in  fact,  an 
example  of  the  case  which  occurs  in  certain  rare  instances,  where 
the  blow  is  so  truly  normal  to  the  píate  surface,  and  the  projectile 
so  good,  that  the  point  instead  of  being  broken,  retains  much 
of  its  sharpness.  Probably  a capped  shot  would  behave  very 
nearly  liko  this  No.  4 projectile.  If  plates  were  really  struck 
normally  on  Service,  as  may  be  seen  here,  caps  sliould  certainly  be 
adopted. 

Nig.  5 shows  the  result  of  a test  at  Indian  JTead  of  a Carnegie 
Krupp-process  píate,  measuring  11  ft.  2 in.  by  7 ft.  9 in.  by  S in., 
for  the  Iiussian  battleship  Petwisan,  carried  out  on  December  28 
last  with  an  8-in.  gun  firing  projectiles  under  conditions  stated 
below  : — 


No.  of 
round. 

Projectile 
Weight  iu 
jiohikIh,  and 
Al  akera. 

Striking 

veloeity. 

Striking 

energy. 

Perforation  i 

through 
wrought  iron 
by  Tregldder. 

Figure  of  merit 
called  for  by 
eacli  round. 

Fstimated 

Penetr&tion. 

ft.-sec. 

ft.-tons. 

in. 

1 

252 

Carpenter 

1837 

5890 

16-8 

2*10 

2*33 

2 

253éf 
M id  vale 

1791 

5620 

16-3 

2 * 04 

1-75 

3 

251 

Carpenter 

1815 

5732 

16*4 

2 * 05 

2 • G2 

4 

257 

Wbeeler 

1834 

5994 

1G  * 9 

2*12 

1*25 

Seeing  that  the  píate  defeated  the  attack  with  insignificant 
pcnetration,  the  test  did  not  bring  out  its  powers  ; ñor  could  it  be 
expected  to  do  so,  for  it  only  called  for  a píate  with  about  double  th  e 
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resistance  of  ■wrought  iron,  whex*eas,  as  above  stated,  Iv m pp-process 
plates  have  shown  tbemselves  able  to  bear  au  atfcack  which  woulcl 
perfórate  nearly  three  times  the  tliiclcness  of  wrought  iron.  The  fact 


is,  that  this  is  a test  to  govern  supply,  not  an  investigation^of  tkc  full 
power  of  the  píate.  The  chief  interest  of  this  trial  lies  in  the  fact 
that  it  furnishes  an  indieation  of  the  kind  of  armour  carried  by  this 
new  Uussian  ship  on  her  barbettes,  and  we  are  driven  to  conclude  that 
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her  barbette,  thougli  not  invulnerable,  is  very  strong.  Our  12-in.  IX. 
gun,  it  is  true,  perforates  36  *8-in.  of  wrought  iron  at  the  muzzle  when 
striking  direct,  but  tliis  comes  down  to  32’7-in.  at  1000  yards.  At 


30°  witli  tlie  noi'mal  tliis  would  still  be  o ver  24-in.,  but  this  means  that 
the  attack  of  our  best  gun  would  only  get  tnrough  the  actual  barbette 
plates,  witli  little  to  spare,  and  any  second  defence  would  probably 
defeat  it.  We  should  prefer  to  attack  such  a ship  elsewhere,  using 


Fig.  G— Krupp-Process  Armotjr  Plate  por  Rcssia. 
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common  shells.  Russia  generally  keeps  her  triáis  dark,  so  that  it  is 
very  unlikely  that  we  sliall  get  any  other  sample  of  her  new  battle- 
sliips.  At  the  same  time,  it  is  kiglily  probable  that  Russia  is  very 
well  advised  in  exhibiting  this  one,  because  the  sample  that  we  are 
thus  able  to  study  is  a very  excellent  one.  Russian  malcers  are  not 
likely  to  beat  this ; it  is  possible  that  they  may  fa.ll  considerably 
bclow  it  in  excellence.  The  píate  was  slightly  dished  round  the 
points  of  impact • on  each  occasion,  from  £-in.  to  ^y-in.,  which 
seems  to  imply  that  the  body  of  the  steel  was  softer  than  would  be 
expected. 

On  September  19,  1899,  was  tested  at  Indian  Ilead,  a 5-in. 
Ivrupp-process  píate  made  by  the  Carnegie  Steel  Company  also 
for  the  Retwisan,  which  is  building  at  Cramp’s  yard.  The  attaek 
was  made  with  five  5-in.  steel  projectiles  of  Wheeler-Sterling, 
Oarpenter  and  Midvale  make,  the  weight  of  each  being  50  lbs.,  and 
the  striking  velocities  successively  2060,  2086,  2057,  2099  and 
2082  feet  per  second.  The  highest  of  these,  2099,  liad  a striking 
energy  of  1528  foot-tons  and  a oalculated  perforation  of  11*  5-in.  of 
iron  or  2 • 8 times  the  actual  thickness  of  the  píate.  Rig.  6 shows  the 
result.  The  píate  certainly  liad  a much  larger  figure  of  merit  than 
this,  as  the  projectile  was  only  judged  to  ha  ve  penetrated  about  two 
inches,  and  like  the  others,  it  failed  to  crack  or  try  the  píate 
seriously.  This  is  the  first  Ivrupp-process  5-in.  píate  trial  recorded 
in  America.  The  importance  of  the  introduction  of  this  class  of 
armour  has  been  already  noticed. 

Messrs.  Schneider  give  the  following  (see  fig.  7)  as  a sample  of 
their  hard-faced  armour.  The  trial  took  place  as  long  ago  as  May, 
1898,  but  the  result  was  very  good.  The  píate  was  258mm.  (10T6  in.) 
thick,  and  was  termed  a special  cemented  píate.  It  was  attacked  first 
by  one  round  from  a 24  cm.  (9‘45-in.)  gun,  the  projectile  weighing  144 
kilos.  (317*5  Ib.),  striking  with  a velocity  of  643  metres  (2110  foot- 
seconds),  and  subsequently  by  two  rounds  from  a 19*4  cm.  (7*64-in.) 
gun,  fíring  pi'ojectiles  of  the  weight  of  75  kilos.  (165  • 31b.),  with  striking 
velocities  of  785  and  812  metres  (2576  and  2664  foot-seconds),  which 
produced  cfíects  shown  in  the  figure  herewith.  The  first  round  liad  a 
calculated  perforation  of  21*3  in.  of  wrought  iron,  or  2*09  times  the 
actual  thickness  of  the  píate ; the  last  two  rounds,  23  • 1 in.  and 
24*4  in.  of  wrought  iron,  the  last  being  2*40  times  the  thickness  of 
the  píate.  This  was  a tremendously  severe  attaek.  As  shown  in  fig.  7, 
the  píate  entirely  defeated  it,  but  was  cracked  in  thin  cracks.  The 
píate  appears  to  have  been  rather  h arder  and  less  tougli  than  those 
made  on  the  Krupp  procesa.  If  the  scale  shows  centimetres,  the 
projectiles  must  have  spread  and  set  up  considerably. 
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The  fig.  8 shows  the  result  of  a trial  of  deck  armour  for  tlie 
Russian  battleship  lletwisan  and  oruiser  Waryag.  The  píate  is 
nickel  Steel  2 inches  thick.  It  was  attaclced  by  threc  rounds  of  6-in. 
Oarpenter  armour-piercing  projectiles,  weighing  100  lbs. ; the  tliird 


Fia.  7. — 2ñ0mm.  Sohneideu  Ahmour  Pi.ate. 


round,  which  was  the  most  severe,  was  with  a striking  velocity  of 
1639  foot-seconds,  impinging  on  the  píate  at  an  angle  of  15°  with 
tlie  face  of  the  píate,  or  75°  with  the  normal.  An  indentation  was 
made  3 inches  wide  by  26  inches  long  and  about  1*3  in.  deep  (see 
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bg.  8).  ^There  was  a through  crack  along  the  bottom.  of  thc  indenta- 
tion  19^  inches  long,  but  no  other  damage  'was  done. 


I 

OO 

s 


In  Augnst,  1899,  an  experimcnt  was  made  in  America  on  the  3¿?1{alia,n 
effect  of  shells  charged  with  high  explosives  at  armour.  A projectile 
termcd  the  Isham  shell,  weighing  1900  lbs.,  was  employed.  It  con- 

z 
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tained  over  129  lbs.  of  dynamite,  by  which  the  armour  was  broker» 
in  jueces  and  shattered.  As  no  details  as  to  dimensions  are  furnished, 
conjecture  must  be  resorted  to.  The  shell  must  have  been  of  the 
largest  calibre.  Even  the  13-in.  gun  fires  an  ordinary  shell  of 
1100  lbs.,  so  that  a 1900-lb.  projectile  must  liave  been  a double  or 
toipedo  shell.  It  would  be  interesting  to  know  the  tliickncss  of  the 
píate.  That  an  enormous  shell  would  shatter  this  píate  goes  without 
saying,  and  a torpedo  shell  is  generally  inaccurate  in  flight  and  only 
good  for  short  ranges. 

About  the  same  time,  a new  high  explosive  called  “ Thorite  ” was 
tried  at  Sandy  Ilook,  and  shown  to  be  safe  in  discharge  and  cajmble 
of  bursting  a shell  with  great  violence  into  very  small  fragmente. 

The  Belgique  Militaire  States  that  since  1894  the  Belgian  Artillery 
have  experimented  with  a view  to  discovering  the  composition  of  an 
explosive  with  a pierio  acid  base  closely  resembling  lyddite.  A 
JFrench  engineer  has  submitted  a metliod  of  charging  shell  with  fused 
pierio  acid,  with  which  triáis  are  proceeding  at  Braschaet.  This 
simply  amounts  to  the  adoption  of  melinite  or  lyddite,  which  are 
practically  identical. 

The  South  African  AVar  has  called  attention  to  the  terrible  eífect 
produced  by  aimed  rifle  fire  with  smokeless  powder.  This  may  cause 
increased  use  of  bullet.-proof  shields.  Messrs.  Cammell.  clairn  special 
success  with  plates  -j3^  in.  thick,  which  are  proof  against  the  Service 
!Lce-Mctford  bullets  at  ten  yards,  while  ^ in.  thick  is  j:>roof  at  400 
yards  range.  These  were  experimented  on  for  the  Imperial  Japancse 
Navy. 

Messrs.  Hadfield,  of  Shellield,  have  succeeded  by  special  methods 
in  making  their  improved  cast  Steel  armour-piercing  jjrojectiles  so 
well  as  to  rival  those  of  forged  steel.  A 4’7  in.  cast  steel  projectile 
of  this  type,  capped  by  their  methods,  perforated  a 6 in.  ICrupp 
cemented  píate  at  an  angle  of  20°  in  April,  1899,  the  striking  enei'gy 
being  only  2290  foot-tons. 

Caps  appear  to  be  adopted  in  America  for  armour-piercing  pro- 
jectiles,  and  are  said  to  give  increased  perforation  to  the  extent  of 
from  15  to  20  per  cent.  This  calculation  is,  of  course,  based  on 
results  obtaiued  against  Harveyed  armour.  The  valué  of  a cap 
depends  on  the  character  of  armoatr  attaclced,  and  should  be  tested 
with  each  kind. 
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CHAPTER  TT. 

Orunance. 

XHjring  the  last  few  montlis  fierce  attacks  have  been  made  on  ouv 
guns  in  tlie  press.  Our  fifeld-pieees  liave  been  said  to  be  “ out- 
ranged,”  and  to  be  slow  in  fire,  and  our  lieavy  guns  liave  been 
attacked  in  the  House  by  Sir  C.  Dilke,  as  inferior  to  tliose  of  France  ; 
while  statements  to  the  same  end  have  been  made  in  the  French 
Chamber  of  Oeputies.  The  powder  q i íes  ti  on  has  also  been  raised. 
An  article  written  on  Ordnanee,  at  tlie  present  time,  can  liardly 
ignore  any  of  these  cornplaints.  The  field-guns  do  not  s trie  ti  y 
concern  the  Navy.  As,  liowever,  guns  were  landed  and  used  in  the 
campaign  in  South  Africa  to  meeb  our  want  in  guns  of  position, 
the  question  wiil  be  dealt  witli  briefty,  by-and-by.  In  the  first 
instance,  however,  attention  must  be  given  to  the  questions  which 
priiharily  concern  the  Navy,  that  is,  to  the  lieavy  guns  and  their  powder. 
To  begin  tlien  witli  tlie  actual  guns  themselves.  The  proportions  of 
guns  have  been  calculated  for  so  many  years,  that  little  new  can  be 
put  forward.  The  French  certainly  keeji  the  details  of  their  new 
guns  as  secret  as  possible  ; nevcrthcless  no  uneasiness  need  be  felt. 
wliere  no  surprise  is  conceivable.  Guns  acliieve  higher  velocity  as 
years  go  by,  because  they  are  made  longer  and  heavier  in  proportiou 
to  their  calibre.  The  chamber  may  vary  in  size  to  suit  special 
charges,  but  in  actual  proportions  the  possibilities  are  mainly  limited 
to  obtaining  an  increase  of  velocity  if  we  like  to  pay  for  it  in  the 
shape  of  increased  length  and  weight. 

The  result,  however,  is  sometimes  pro  ved  to  be  undesirable.  A 
few  years  since,  very  long  guns  for  coast  Service  were  advocated  l>3r 
M.  Canet.  In  the  table  in  the  JSÍaval  A.nnual  for  1899,  may  be  seen 
pieces  80  calibres  in  length.  It  will  be  seen  this  year  that  these  have 
disappeared  fi'om  the  tables  of  Schneider- Canet  guns,  so  tliat  this 
elearly  illustrates  the  point,  namely,  that  there  is  no  magic  in  the 

uluthorities. — The  Engineer  for  plates  and  matter.  The  Time*.  The  Burean  of 
Ordnanee,  United  States.  Sir  Andrew  Noble’s  paper,  read  before  th©  Naval  Architects 
at  Newcastle,  and  another  at  the  Royal  Institution  last  March.  Correspondenc©  witli 
ElBwick.  liieut.  Meigs,  lato  United  States  Navy,  of  Bothlehem.  Le  Moniteur  do  la 
iflotte  ; and  the  ordinary  ofücial  publications. 
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metal  structure  of  a gun  ; that  any  good  maker  can  produce  a gun 
of  increased  power  by  giving  it  increased  length  and  weight ; but 
like  our  own  111-ton  gun,  it  may  be  a white  elephant,  wbose  room  is 
preferable  to  its  company.  To  say  that  all  metal  is  the  same,  is  not 
to  speak  absolutely  correctly  ; there  is  a little,  altliough  very  little, 
difference  between  one  and  anotlier  gun  steel ; and  much  more,  there 
is  a substantial  advantage  which  we  claim  in  the  wire  or  riband  con- 
struction.  This  miglit  be  sufíioient  to  take  seriously  into  account, 
were  it  not  that,  owing  to  reasons  to  be  notieed  px*eserxtly,  we  are 
at  presen t unable  to  get  the  full  beneíit  of  it.  At  all  events  we  may 
be  satisfied  that  as  regards  the  actual  metal,  the  guns  themselves  are 
good,  and  that  no  surprises  can  await  us  and  show  us  that  we  need 
new  pieces.  This  is,  at  all  events,  satisfactory,  as  it  means  that  our 
main  provisión  in  the  way  of  ordnance  is  sound.  The  actual  perfor- 
mance of  the  guns,  however,  depends  not  alone  on  the  metal  of  the 
piece,  but  on  the  ammunition  employed  in  it.  Uet  us  examine  how 
our  guns’  performances  compare  with  those  of  other  Powers. 

The  United  States  authorities  have  recently  adopted  guns  of  40, 
45,  and  50  calibre  of  great  power.  These  guns  have  the  very  high 
muzzle  velocities  of  from  2800  to  3000  f.s.,*  with  projectiles  of  equal 
or  greater  weight  than  our  own.  Where  the  gun  is  longer  tlian  our 
own,  a higher  velocity  naturally  is  attainable  with  an  equal  eharge 
of  powder.  With  equal  lengths  of  bore  the  higher  velocity  requires 
explanation.  For  example,  our  12-in.  wire  gun,  like  the  American 
12-in.  piece,  is  40  calibres  long,  and  the  projectiles  of  each  weighing 
850  lbs.  Our  Britisli  table  now  shows  a muzzle  velocity  of  2481, 
and  that  of  the  United  States  2800,  and  the  energies  naturally  exliibit 
a corresponding  difference.  This  might  be  attributed  by  a reader  to 
superiority  of  the  United  States  powder,  or  to  theix*  using  a largex* 
cliarge.  At  the  px*esent  time  no  chai’ge  has  beexx  furnished,  so  that 
the  weights  cannot  be  compared.  In  England  we  have  attained  very 
high  velocities  with  new  guns,  and  the  diffex'ence  here  seen  is  fully 
to  be  accounted  for  by  the  fact  that  hitherto  the  bore  has  woi*n  so 
fast  that  it  was  thought  misleading  to  give  a velocity  in  our  Service 
Tables  which  could  only  be  x*ealised  with  a new  gun.  Fox*  practical 
purposes  a deduetion  sliould  in  some  cases  be  made  even  on  the 
velocity  shown  in  our  own  table,  if  the  perforations  laid  down  are 
to  be  x*eckoned  on  as  px*obable  on  Service  with  worn  gxxus.  Tables 
supplied  íor  the  guns  of  other  Powers  must  be  giveix  here  as  sent, 
but  it  is  necessary  to  keep  the  conditions  under  which  tlxey  are 
drawn  up  in  mind,  as  has  been  pointed  out  before  when  velocities 
have  been  obviously  estimated,  and  not  actually  obtained.  This  is 
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apparent  from  the  fact  that  they  are  furnished  in  the  same  round 
nuraber  of  metres  for  a whole  group  of  guus.  "When  converted  into 
British  feet,  tlie  round  number  disappears,  and  is  replaced  by  a 
precise  or  odd  number  of  feet-seconds,  suggesting  tlic  result  of  careful 
measuremeut,  but  wliere  llie  same  exact  figures  are  repeated  for 
soveral  guns,  it  may  be  seen  to  be  an  estímate  in  round  numbers 
converted  into  British  units.  Wbat  may  be  definitely  said  of  these 
American  guns  of  the  1899  type  is  that  tliey  agree  in  some  cases 
closely  with  our  own,  tbough  it  is  difficult  to  see  how  they  can  be 
better,  but  in  other  cases  are  longer  and  more  powerful.  As  yet  they 
llave  not  all  been  tested,  but  up  to  the  present  time  the  velocities 
laid  down  liave  been  easily  attained  within  the  prescribed  limits  of 
pressure.  How  far  the  velocity  can  be  kept  up  has  yet  to  be  proved. 
As  to  the  máximum  attainable  for  a single  round,  our  authorities 
would  no  doubt  expect  our  wirc  guns  to  bear  safely  a higher  strain 
than  any  piece  otherwise  constructed,  but  the  difiieulty  is  not 
máximum  pressure,  but  wear  of  bore,  so  that  a greater  margin  of  safety 
remains  the  only  advantage  of  the  wire  construction.  If  the  United 
States  guns  lceep  up  their  high  velocities  without  exposing  the  bore  to 
intolerable  wear,  it  would  naturally  appear  as  if  ballistic  qualities 
were  much  better  realised  by  their  powder  than  by  ours.  Neverthe- 
less,  it  seems  that  the  United  States  ofheers  are  not  by  any  means 
satisfied,  and  it  may  be  questioned  if  any  powder  at  present  is 
satisfactory.  This  seems  curious  in  the  face  of  the  great  results  that 
have  been  acliieved  by  powder  during  recent  years.  The  fact  is  that 
while  great  powers  have  been  exhibited,  they  have  been  accompanied 
by  great  evils.  Enormous  energy  has  been  developed  with  reason- 
able  pressure,  but  such  terrible  erosión  has  been  produced  on  the 
bore  that  it  may  well  be  questioned  if  the  heavier  guns  could 
discharge  the  ammunition  supplied  to  them  for  Service  before  their 
shooting  had  become  seriously  affected. 

The  powder  question  stands  generally  in  the  folio wing  way : 
All  powers  have  adopted  powder  in  a great  measure  free  from  smoke, 
and  the  foundation  of  all  such  powder  is  gun-cotton.  This  substance, 
however,  requires  to  be  combined  with  some  oxydising  agent  to  act 
satisfactorily,  and  the  most  effectual  one  is  nitro-glycerine.  Un- 
fortunately,  nitro-glycerine  is  said  specially  to  injure  the  bore,  and 
America  and  Bussia  and  France  have  hitherto  endeavoured  to  use 
nitrate  of  barita  or  some  other  substitute,  with  the  result  that  the 
powder  is  only  semi-smokeless,  and  the  produets  of  combustión  not 
being  all  gas,  demand  energy  to  get  them  out  of  the  bore.  Germany 
has  a powder  with  perhaps  about  twenty-five  per  cent  of  nitro- 
glycerine,  and  some  other  continental  nations  have,  more  or  less,  about 
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the  same  proportion.  England  adoptad  cordite  with  the  enorinous  pro- 
portion  of  about  58*3  per  cent,  of  nitro-glycerine.  There  was  rnuch 
to  recommend  cordite.  It  offers  mechanical  advantages  ; it  bore  long 
series  of  tests  as  to  olimatio  iníluence  very  well,  and  this  is  of  special 
importance  to  England.  In  smaller  calibres  the  erosión  is  not  very 
serious,  and  it  was  said  that  even  in  large  bores  it  was  at  all  events 
very  symmetrical  and  even,  and  could  be  remedied  by  the  use  of 
augmenting  strips  of  copper  or  gas  ckecks. 

The  statement  is  made,  and  it  appears  to  be  true,  that  no  nation, 
except  perhaps  the  United  States,  fires  its  guns  much  in  peace  time  ; 
con  sequen  ti  y it  is  argued  that  guns  are  not  forcing  this  sad  fact 
of  wear  on  their  owners,  simply  because  wear  has  no  opportunity  of 
taking  place.  ISTevertheless,  it  is  surely  inad  to  assume  that  because 
we  experience  an  ovil,  our  neighbours,  whose  conditions  differ  sub- 
stantially  from  ours,  must  necessarily  suffer  the  same  evil  and  to  the 
same  extent.  All  we  know  is  that  they  do  not  own  it.  Let  us 
consider  how  we  stand  in  the  matter  of  powder  and  wear  of  bore. 
The  wear  has  been  classified  under  two  heads — “ erosión  ” and 
“ wash.”  Erosión  is  the  eating  out  of  the  surface  of  the  bore  by  the 
■charge  puré  and  simple.  Wash  is  the  rush  of  gas  between  two 
surfaces,  that  is,  between  projectile  and  bore  whenever  a space  is 
found.  Erosión  is  due  to  gas  moving  rapidly  at  a very  high 
temperatui’e,  and,  of  course,  under  pressure,  although  the  latter  need 
not  be  high.  Thus,  erosión  is  not  found  to  be  serious  in  the  powder 
chamber,  because,  although  the  tempei'aturo  is  high,  the  gas  is  not 
in  rapid  motion.  It  is  not  serious  in  the  forward  part  of  the  bore, 
because,  although  in  rapid  motion,  the  temperature  has  bccome 
considerably  reduced.  About  the  seat  of  the  shot  and  a few  calibres 
beyond  it  the  action  is — in  truth — frightful.  Wasli  can  be  remedied 
to  a great  extent  by  means  of  tiglit-fitting  gas  checks,  and,  as  the 
bore  gets  enlai’ged,  by  augmenting  strips  of  copper.  The  evil  is 
serious  enough,  but  erosión  is  the  parent  of  wash,  and  erosión  is 
the  evil  to  be  specially  grappled  with,  and  since  we  use  powder  of  a 
very  different  character  from  other  nations — that  is  cordite  — surely 
we  ought  to  put  cordite  on  its  trial  again,  not  necessarily  as  to  its 
behaviour  in  sinall  pieces,  but  certainly  it  should  be  brought  up  on 
the  charge  of  wearing  out  the  bores  of  our  heavy  guns  in  an  unpre- 
cedented  manner.  If  the  same  thing  is  going  on  with  our  neighbours’ 
powder,  we  may  consider  it  eventually  a necessary  evil  besetting  the 
use  of  smokeless  powder  to  obtain  very  high  velocities  ; but  we  ought 
to  malte  sure  that  this  is  so  before  we  <(  sit  down  ” under  such  a 
conclusión. 

Uoubtless  it  is  quite  possible  that  cordite  is  no  worse  than  its 
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viváis.  Sir  Andrew  ISToble,  wliose  opinión  sliould  carry  more  weight 
than  that  of  any  ono  in  this  country,  has  always  thought  well  of 
cordite,  and  manufacturers  seem  to  like  it.  Sir  Andrew  in  a paper 
read  at  the  Boyal  Institution  on  March  23rd,  said  that  brown 
powder  would  produce  as  much  erosión  as  cordite  if  raade  to 
develop  the  samo  energy.  Sir  Andrew,  however,  did  not  speak  of 
foreign  new  smokeless  powders,  and  the  following  conclusión  still 
appears  to  liold  good.  We  know  that  our  lieavy  guns  wear  so 
intolerably  fast  that  we  cannot  reckon  on  the  velocities  we  assign  to 
them  for  any  considerable  number  of  rounds.  We  know  that  thcir 
shooting  falls  off  rapidly.  We  use  charges  that  bear  no  relation  to 
the  strength  of  our  wire  guns,  at  all  events  in  many  cases.  We  know 
also  that  other  nations  will  not  contémplate  cordite,  but  use  powders 
of  widely  different  cliaracter,  and  do  not  complain  of  wear  of  bore  to 
the  same  extent  as  ourselves.  Surely  therefore  we  ought  to  test  our 
cordite  carefully  in  coinparison  with  other  powders,  especially  having 
our  lieavy  guns  in  view — guns  in  which,  it  may  be  observed,  the 
absence  of  smoke  is  of  less  and  less  importarme  as  the  gun  increases 
iir  size  and  its  rate  of  firing  becomes  less  rapid. 

An  article  evidently  written  by  an  cxpert,  appeared  in  the 
Times  of  March  28 th  last,  referring  to  the  sjiontaneous  combustión  of 
cordite  having  occurred  on  board  some  man  of  war.  In  answer  to 
a question  by  Sir  C.  Cameron,  the  First  Lord  of  the  Admiralty 
subsequently  stated  that  this  could  not  be  attributed  to  hurried 
manufacture  arising  from  the  present  demand,  for  the  cordite  liad 
been  made  in  1894.  So  serious  an  accident  makes  it  the  more 
necessary  to  test  cordite  in  comparison  with  its  rivals  to  malee  sure 
that  we  have  the  best  smokeless  powder. 

With  regard  to  the  best  typc  of  gun,  Lieut.  Mcigs,  late  United 
States  ISTavy,  now  of  Betlilehem,  has  raised  the  question  whether 
we  have  not  gone  too  far  in  the  development  of  small  bore  and 
length.  On  paper,  the  resulta  are  vevy  good,  even  taking  into 
account  tlie  great  weight  entailed  by  the  increased  length.  liut 
high  velocity  is  a costly  form  of  energy,  especially  in  wear  of 
boro,  and  it  is  urged  that  the  increased  size  of  the  projectile,  with 
a powerful  bursting  charge,  which  could  be  obtained  from  a piece 
of  larger  bore  of  the  same  weight,  would  offer  advantages.  Lieut. 
Meigs  has  been  reccntly  engaged  in  malcing  a gun  to  order,  of 
■a  type  strongly  contrasting  with  that  now  in  fashion.  The  weight 
of  the  gun  is,  however,  considerably  in  excess  of  that  of  the  long 
12-in.  piece,  the  calibre  is  18  in.,  and  the  projectile  weighs 
2000  Ib.  A muzzle  velocity  of  2000  f.s.  was  lioped  for,  though  as 
yet  one  of  1800  f.s.  only  has  been  realised.  This  implies  an  energy 
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of  44,920  foot-tons,  which  is  seoond  only  to  the  54,390  of  our  111 
ton  gun.  This  being  obtainecl  froin  a gun  weighing  59  tons,  means 
761  tons  per  ton  of  gun.  The  muzzle  penetration  woulcl  be  lessened, 
namely  30  * 5-in.  of  iron,  but  belt  attack  is  now  so  precarious  witb 
the  increased  resistan  ce  of  armour  tliat  it  seems  quite  possible 
fchat  this  gun  might  deliver  a more  terrible  attack  on  the  weaker 
joarts  of  ships  with  its  enormous  bursting  charge.  The  disadvantages 
would  be  the  stowing  and  liandling  of  such  ponderous  pro- 
jectiles.  It  remains  to  be  seen  how  far  the  gun  realises  further 
expectations,  but  it  illustrates  the  view  suggested  by  Bieut.  Meigs. 
Some  time  since,  a large-bore  gun  was  proposed  to  our  naval 
authorities  aud  did  not  find  acceptance.  The  fact  is  that  the  valué 
of  a gun  now  wholly  depends  on  the  work  which  it  is  called  on  to 
perform.  As  noticed  in  the  chapter  on  armour  with  6-in.  píate 
coming  in  for  broadside  batteries,  it  is  necessary  to  have  a gun 
capable  of  perforating  6 in.  of  the  best  Steel  armour ; anytliing  less  is 
almost  useless.  For  our  broadside  Q.-F.  armaments  then  a gun  of 
great  perforating  power  and  modérate  weight  of  projectile  is  absolutely 
necessary.  This  is,  probably,  the  most  important  gun  afloat.  Other 
cases  may  arise  when  different  conditions  obtain.  Perhaps  the 
lieaviest  guns  carried  by  cruisers  might  be  of  another  type,  tliey 
seldom  are  called  upon  to  attack  very  thick  armour,  so  that  it  is  con- 
ceivable  that  pieces  discliarging  large  shells  might  be  good  for  them. 

In  March  last  a speech  on  Frencli  and  foreign  guns  and  shipsy 
especially  British,  was  made  in  the  French  Chamber  of  Beputies  by 
M.  Claudinon  “ Forge  Master  ” of  the  Loirc  factorics.  M.  Claudinon, 
has,  as  a maker  of  guns  and  war  stores,  the  knowledge  of  a specialist. 
On  the  other  hand,  he  is  interested  in  defending  material  to  which  he 
has  largely  contributed.  M.  Claudinon  stated  that  he  quoted  his 
figures  from  the  Naval  Jl/nnual  ; but  this  must  be  understood  with 
reserve.  He  makes  a comparison  between  certain  British  and 
American  guns,  taken  from  the  yLnmtal  for  1899,  with  some  Bussian 
and  French  guns  of  newer  design.  líe  shows  tlius  that  of  the  12-in. 
guns,  the  French  stand  first,  with  12,200  metre  tons  (39,395  foot- 
tons)  ; next  comes  the  Bussian,  with  10,700  metre-tons  (34,551  foot- 
tons)  ; the  British,  with  10,600  metre-tons  (or  34,228  foot-tons)  ; 
and,  lastly,  the  American,  with  8100  metre-tons  (26,155  foot-tons). 
He  States  that  this  is  not  the  whole  case,  for  the  velocity  has  had  to- 
be reduced  in  the  British  gun.  Indeed,  according  to  M.  Claudinon, 
our  guns  mnst  be  in  a bad  way,  for,  out  of  sixteen  wire  guns,  three 
burst,  and  ten  others  were  unable  to  continué  firing.  He  says  that 
it  has  been  asserted  that,  owing  to  the  lightness  of  the  French  pro- 
jectile,  the  superiority  at  the  muzzle  would  soon  be  lost ; but  this,  he 
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says,  is  disproved  by  two  things ; first,  that  the  speed  of  a shell  from 
a 305  mm.  gun,  at  a distance  of  6000  metres,  was  563  metres,  wliile 
that  of  a corresponding  English  shell  was  505  metres*  ; and,  again, 
that  a French  shell,  of  the  1893—1896  model.  discharged  at  an  angle 
of  20  deg.,  would,  at  17,350  metres,  still  have  a speed  of  310  metres, 
which  would  enable  it  to  pierce  the  deck  of  any  English  cruiser. 
Before  passing  on  to  M.  Claudinon’s  application  of  his  conclusions 
to  the  case  of  ships,  it  is  well  to  deal  with  the  above,  which  is  too 
serious  to  let  pass.  M.  Claudinon’s  statements  as  to  the  French  and 
Eussian  guns  may  be  accepted,  and  these  guns  will  be  found  men- 
tioned  in  the  French  and  Eussian  Tables.  It  happens,  however,  also 
that  the  United  States  have  now  in  hand  a new  12-in.  gun,  giving,  it 
is  claimed,  2800  foot-seconds  muzzle-velocity,  with  a projectile  of 
the  saíne  weight  as  tlie  British,  namely,  850  Ib.,  implying  a muzzle 
energy  of  46,246  foot-tons.  Before  this  the  French  39,395  foot- 
tons  pales  even  at  the  muzzle,  and  every  100  yards  range  tells 
against  the  lighter  French  projectile.  This  speaks  for  itself  so  far 
as  America  is  concerned.  Botli  guns  are  new,  and  their  figures  may 
be  equally  autlientic  ; at  all  events,  there  is  notliing  more  to  add 
except  that  such  statements  will  have  to  be  made  good  by  results. 
We  are,  however,  rather  con  cerned  with  England’s  position,  and, 
unfortunately,  it  will  be  seen  that  the  velocity  on  the  British  Table 
for  this  year  has  been  reduced  to  2481  foot-seconds  at  60  deg.,  or 
2526  at  80  deg.  temperatui’e.  Probably,  however,  2600  foot-seconds, 
originally  estimated,  might  be  assigned  as  truly  and  fairly  as  the 
velocities  which  are  generally  given  in  tables  which,  in  fact,  are 
only  estimated,  or  at  best  apply  to  new  pieces  ; but  the  energy  quoted 
by  M.  Claudinon,  given  in  the  Jinnual,  is  not  that  due  to  2600,  but 
to  the  figure  of  the  earlier  Mark  VIII.  gun,  namely,  2367,  and  our 
newest  gun  should  be  compared  with  that  of  France.  With  2526  f 
foot-seconds,  our  Mark  IX.  gun  has  37,600  foot-ton  energy,  that  is 
to  say,  less  than  this  new  French  gun  at  the  muzzle,  but  our  relative 
position  improves  with  every  100  yards  of  range,  owing  to  the 
lighter  weight  of  the  French  projectile.  M.  Claudinon  does  not 
give  the  weight  of  this  French  projectile,  but,  as  he  speaks  of  a type 
of  shot  of  a few  years  back,  i.e.,  1893  to  1896,  it  is  probably  right 
to  take  it  as  643*8  Ib.,  as  given  in  the  Brassey  and  the  Pola  annuals. 
This  means  that  he  takes  the  muzzle  velocity  at  2959  foot-seconds, 
which,  with  this  light  shot,  is  conceivable,  thus  giving  his  39,395 
foot-tons  muzzle  energy.  The  velocity,  however,  comes  down  to 

* It  happenB  that  with  these  velocities  the  IBritish  shot  lias  the  greater  energ}r, 
viz.,  16,180  foot-tons,  as  compared  with  15,230  foot-tons,  taking  the  weights  as 
explained  in  the  text. 

t At  80°  Fahrt.  Seo  noto  on  Table. 
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2683  foot-seconds  at  1000  yarcls,  with  a striking  enei’gy  of  32,130 
foot-tons,  while  tlie  British  sliot  at  tliis  range  has  2353  foot-seconds 
velocity  and  32,640  foot-tons  encrgy.  In  othcr  words,  tlie  inferiority 
at  the  muzzle  has  changed  into  superiority  to  the  French  blow  even 
at  1000  yards. 

But  to  pass  on  to  the  startling  faots  which  ]VL  Claudinon  reporté: 
We  have  accepted  his  figures  in  the  case  of  France  and  Bussia,  but 
we  must  be  excused  for  demurring  to  his  statements  as  to  British 
guns.  Thi’ee  wire  guns  could  not  burst  without  tlieir  possessors  bcing 
aware  of  the  fact,  and  it  is  not  possible  to  detect  any  sign  of  bursting  in 
any  of  our  wire  guns  ; neitlier  have  we  been  unable  to  continué  firiug. 
The  beginning  and  ending  of  our  causes  of  complaint  with  our  guns 
is  tliat  the  bores  wear  out  much  too  fast.  The  new  American  gun  is 
almost  identical  with  our  own  ; its  proportions  might,  indeed,  be  taken 
from  ours.  It  is  rather  heavier,  but  ours  being  of  wire  construction, 
it  is  probable  tliat  our  gun  would  do  all  that  the  American  would  do 
with  the  same  powder,  and  tliis  is,  as  above  said,  much  more  than  the 
French  gun.  The  fact  is  that  these  high  velocities,  which  are  to  be 
attained  only  with  new  guns,  seem  to  be  deceptive,  and  tables  are  not 
required  merely  for  purposes  of  “ bluff,”  or  even  of  fair  comparison 
of  the  possibilities  of  new  pieces,  but  for  Service  purposes,  and  very 
commonly  the  heavy  guns  on  board  foi’eign  men-of-war  reinain  year 
after  year  without  firing  full  charges  and  shot,  while  ours  have  tlieir 
annual  sea  practice.  Thcre  remains  the  possibility  that  cordite  inay 
be  putting  our  heavy  guns  at  a disadvantage,  and  that  it  is  desira  ble 
to  make  comparative  triáis  with  other  powder.  Sir  Andrew  ISToble’s 
paper  read  at  tlie  Boyal  Institution,  as  said  above,  did  not  deal 
with  comparisons  between  our  own  and  new  foreign  powders.  Till 
that  is  done  it  is  difficult,  to  pronounce  as  to  powder.  As  to  the 
guns  themselves  we  may  be  quite  satisfied. 

M.  Claudinon  follows  our  guns  on  board  ship,  and  tells  us  that  in 
our  gunnery  triáis  with  the  Mars,  Besolution,  Hannibal,  and  Júpiter 
we  attempted  to  get  a muzzle  velocity  of  731  metres  (2400  foot- 
seconds),  but  liad  to  abandon  it  for  his  alleged  very  sufficient  reason, 
above  referred  to,  namety,  that  three  guns  burst  and  ten  liad  to 
discontinué  firing.  These  lamentable  accidents  did  not,  therefore, 
occur  in  the  dark  places  of  Woolwich  or  Shoeburyness,  wliere  evils 
of  tliis  dye  might,  as  he  doubtless  tliinks,  be  carefully  concealed,  but 
in  II. M.  ships  in  liroad  daylight  on  the  high  seas.  Is  it  possible 
for  M.  Claudinon  to  persuade  himself  and  his  listeners  that  three 
12-in.  wire  guns  could  thus  burst  on  board  our  new  ships  and  the 
niatter  be  kept  dark  until  he  told  the  fell  secret  to  the  Chamber  ? 
Be  adds  also  that  only  some  of  the  results  were  made  public.  Boes 
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he  mean  that  still  worse  remains  to  be  told  ? W e made  fuss  enougli 
about  the  Thunderer  aceident,  but  that  seems  nothing  to  what  now 
takes  xilace  witliout  our  even  lieariug  of  it. 

To  pass  on  to  ships.  “ The  English,”  he  said,  " did  not  deem  it 
necessary  to  protect  battleships  against  liigh  explosive  shells,  from 
which  it  could  only  be  inferred  that  they  were  not  satisfied  with  the 
resulta  of  tlieir  triáis,  and  did  not  think  that  the  shells  would  be 
dangerous  except  to  those  who  handled  them.”  This  is  an  extra- 
ordinary  statement.  Any  one  who  looks  at  drawings  of  British  and 
Erench  battleships  will  see  that  for  the  sake  of  maintaining  a thick 
complete  belt  the  French  ships  have  had  to  leave  many  portions  of 
tlieir  hulls  unprotected.  The  British,  by  stopping  the  belt  a little 
short  of  bow  and  stern,  are  enabled  to  be  covered  pretty  completely 
upwards  from  belt  to  battery  above.  W e made  triáis  of  shell  fire  at 
the  Kesistance,  and  adopted  casemates  and  defences  specially  to  keep 
it  out.  It  has  been  said  in  this  country  that  the  French  courted 
destruction  by  common  shell,  and  this  opposite  statement  seems 
inexplicable.  Then  hovv  can  we  be  supposed  to  be  afraid  to  handle 
and  use  shells  with  liigh  explosivos  ? Eoes  M.  Claudinon  never  read 
the  jiapers  ? Has  he  not  seen  that  we  are  usiug  lyddite  shells  in  the 
South  African  war,  and  does  he  not  know  that  lyddite  is  almost 
identical  with  melinite  ? It  is  liardly  necessary  to  follow  the  deputy 
further.  lie  makes  an  extraordinary  supposition  of  „ the  Powerful 
oruiser  engaging  the  Charlemagne,  and  shows  that  the  battleship 
ouglit  to  destroy  this  cruiser,  which,  considering  that  she  is  not  even 
an  armoured,  but  only  a protected  vesscl,  is  not  wonderful.  The 
Powerful  is  constructed  for  entirely  different  work,  and  it  is  liardly 
necessary  to  examine  this  most  improbable  engagement,  or  to  talce 
M.  Claudinon  so  seriously  as  to  be  unliappy  about  our  ships  and 
guns.  His  ability  as  a speaker  may  have  tempted  him  to  make 
statements  which  it  would  have  been  wise  to  question,  for  liis 
ability  as  a spccialist  might  well  have  suggested  doubt  as  to  tlieir 
reliability. 

Although  not  a question  of  naval  warfare,  the  Service  rendered 
by  our  híavy  in  gunnery  in  the  defence  of  Eadysmith  deserves 
no  tice.  AVe  were  taken  greatly  at  a disadvantage  in  the  fact  that  the 
forces  in  Ladysmith  were  called  upon  to  sustain  a regular  siege  in 
which  fairly  lieavy  siege  guns  were  brought  up  against  us,  wliile  we 
liad  for  our  defence  only  field  pieces.  Ordinarily,  the  besieged  have, 
if  not  lteavier,  at  least  as  lieavy  metal  as  the  besiegers.  In  this 
instance,  however,  we  were  painfully  deficient  as  compared  with  the 
eneiny,  from  the  fact  that  the  Boers  liad  long  been  preparing,  and  we 
had  done  nothing  except  despatch  some  troojis  liastily  with  the 
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ordinary  accompaniment  of  field  guns.  It  is,  however,  a noteworthy 
fact  that  our  naval  officers,  looking  beyond  their  iminediate  and 
ordinary  duties,  devised  a way  of  bringing  up  two  com  parati  v el  y 
heavy  quick-fire  guns  and  some  12-pounders,  and  further  that  tbo 
idea  was  put  into  action  so  rapidly  that  the  guns  were  got  into 
Badysmith  before  it  was  invested.  Special  credit  is  due  to  Captain 
Scott  for  bis  ready  adaptation  of  the  quiclc-firing  mounting  to  suck  a 
base  as  enabled  the  4'7-in.  gun  to  be  utilised  in  defence  of  earth- 
works,  it  is  stated,  by  simply  bolting  it  on  to  four  lengths  of  pile, 
as  also  for  devising  a wheel  and  trail  mounting  both  for  the  4*7-in. 
and  6-in.  guns.  At  the  same  time,  the  12-pounder  12  cwt.  Q.-F. 
gun  was  also  converted  into  a gun  of  position  on  a travelling 
carriage,  by  using  a balk  of  timber  for  a trail  attached  to  two 
wagón  wheels.  The  valué  of  the  4*7-in.  piece  was  obvious;  it 
discharges  a 45  Ib.  projectile  with  a muzzle  velocity  of  2188  foot- 
seconds,  and  is  a rather  more  powerful  and  accurate  gun  than  the 
Boers  possessed,  their  siege  pieces  being  40-pounders.  This  gun 
was  therefore  extremely  valuable  in  dismounting  and  silencing  the 
Boer  guns  at  all  ranges  where  accuracy  was  possible,  though  -it  is 
obvious  that  the  besieger  may  elect  to  fire  with  safety  at  the 
fortress  or  town  from  a distance  at  which  accuracy  is  out  of  the 
question,  seeing  that  a fortress  or  town  is  a larger  mark  than  a gun 
emplacement. 

The  particular  valué  of  the  12-pounder  gun  is  less  immediately 
apparent,  seeing  that  in  Ladysinith  we  already  had  several  field 
batteries  with  the  15-pounder  gun.  It  was  no  doubt  a good  and 
useful  thing  to  add  to  their  number,  but  the  12-pounder  naval 
gun  possesses  certain  distinct  advantages  over  our  field  guns  for 
siege  work.  The  field  battery  and  horso  artillery  guns  are  pieces 
of  the  same  calibre  as  the  naval  1 2-pounder,  that  is  3-in.,  but  the 
field  battery  gun  weighs  only  7 cwt.  and  the  horse  artillery  gun 
6 cwt.,  while  the  naval  gun  weighs  12  cwt.,  their  inuzzle  velocities 
being  respectively  1574ft.,  1553ft.,  and  2210ft.  per  second.  Thus  the 
naval  piece,  while  too  heavy  for  the  work  for  which  the  field  artillery 
exists,  has  the  advantage  of  greater  encrgy  and  range  and  of  a flatter 
trajectory,  added  to  which,  it  is  supplied  with  common  shell  instead 
of  shrapnel  only.  In  short,  it  is  more  of  a siege  gun  than  the  others. 
The  151b.  shell,  of  course,  possessing  increased  lengtli  and  weiglit, 
gains  on  the  naval  121b.  projectile  as  the  range  increases,  but 
certainly  does  not  overtake  it  at  any  range  where  accuracy  is 
attainable. 

The  question  of  the  relative  powers  of  shrapnel  and  common 
shell,  to  which  attention  has  been  called  by  the  South  African  Wnr, 
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The  carriage  is  the  later  form  designed  by  Capt  Percy  Scott,  R.N.,  and  was  manufactured  in  the 
radway  worl^s  at  Diirban.  The  upper  picture  shows  the  extreme  angle  of  elevation, 
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concerns  land  opei’ations  chiefly,  but  is  not  without  interest  to  Naval 
artillery,  both  because  Naval  gunners  and  guns  have  taken  a dis- 
tinguished  part  in  the  war,  and  also  because  ships  and  boats  may  fire 
shrapnel  against  troops  on  land,  while  common  shell  are  the  safest 
projectile  to  tíre  against  ships  in  case  of  doubt  in  any  Naval  engage- 
ment.  Tn  England,  as  in  Germany,  shrapnel  with  time  fuses  has 
bcen  found  the  projectile  giving  the  best  results  when  used  with  skill 
on  open  ground.  On  hard  fíat  ground,  so  destructive  is  the  bullet- 
shower  when  skilfully  delivered,  that  troops  would  indeed  be  ill- 
advised  to  remain  exposed  in  cióse  formation  within  the  range  of 
shrapnel.  On  the  other  hand  it  is  impossible  to  efifect  much  against 
men  in  tronches.  Shrapnel  is  usually  tlius  employed  by  bursting 
it  about  fifty  yards  short,  so  as  to  deliver  showers  of  bullets  along 
the  crest  of  the  parapet.  The  chief  eíTect  of  this  is  to  make  men  keep 
their  heads  down  under  cover,  because  if  they  have  not  a large 
supply  of  sandbags  to  make  loopholes,  they  continué  their  fire  under 
difficulty.  By  this  means,  then,  troops  may  be  enabled  to  advance 
for  some  distance,  but  as  soon  as  the  attacking  party  get  near  the 
works  shrapnel  fire  must  cease,  for  one  shrapnel  shell  burst  by 
accidenfc  on  the  exposed  backs  of  the  attacking  forcé  might  kill.  more 
men  than  many  hours  of  firing  against  the  enemy  under  cover.  The 
cessation  of  the  shrapnel  is  the  signal  for  the  defenders  to  pour  in 
the  fire  of  their  magazine  rifles,  and  this  with  smokeless  powder  can 
be  continued  with  fatal  precisión  and  speed  until  the  attack  reaches 
the  actual  parapet,  a feat  which  is  consequently  often  impossible  of 
attainment.  Common  shells  are  more  likely  to  strikc  men  under  cover 
than  shrapnel.  If  burst  just  over  the  parapet,  the  fragments  fly  in 
all  directions,  and  some,  thougli  not  mauy,  come  back  at  the  unpro- 
tected  backs  of  the  defenders.  When  burst  by  lyddite  or  melinite, 
the  number  of  fragments  is  much  greater  than  with  powder,  and  sucli 
shells  are  proportionately  more  formidable.  Novertheless,  the  results 
against  men  distributed  along  a trench,  must  at  best  be  poor,  and  the 
crest  is  not  swept  so  well  with  common  shell  as  with  shrapnel  ; 
indeed,  the  men  are  hardly  more  exposed  firing  over  the  parapet  than 
lying  still,  so  that  the  enemy’s  fire  may  be  less  hindercd,  and  the 
attacking  party  would  be  less  efficiently  protected  by  common  than 
by  shrapnel  shell. 

How  difficult  it  is  to  injure  men  in  eartli works  by  artillery  fire  Russiftn 
may  be  seen  from  the  fact  that  at  Plevna  the  Turks  successfully  pierna* 
defied  all  Nussian  attacks  for  many  months,  although  for  the  last 
three  months  Todleben  had  employed  against  them  508  field  and 
45  siege  guns,  and  30,000  Hussians  had  been  killed  or  wounded  in 
the  early  assaults  before  he  took  command.  Plevna  eventually 
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was  roduced  by  having  been  surrounded  and  starved  into  surrender. 
At  tbis  time,  it  is  to  be  observed,  smokcless  powder  had  not  come  in, 
and  tlie  Turks  used  ordinary  breechloading  rifles,  except  in  repelling 
assaults,  when  each  man  took  up  a magazine  arm  lying  ready  to 
hand,  and  discharged  its  fíre  at  random  through  the  srnoke,  as  a rule, 
killing  more  rneri  at  a distance  than  near.  The  actual  quantity  of 
bulléis,  liowever,  pouring  through  the  aii*  rendered  success  impossible  ; 
yet  this  fire  cannot  be  compared  with  that  of  tlie  Boers,  which  is  well 
directed  throughout. 

It  will  be  seen,  then,  that  botli  comrnon  and  shrapnel  shell-fíre 
produce  but  little  effect  against  troops  in  earth works,  who  may 
finally  only  be  overeóme  by  counter  trenching,  surrounding,  and 
starving  out.  The  difference  in  effect  between  the  two  kinds  of 
Xirojectiles  is  that  comrnon  shells,  especially  from  the  curved  fire  of 
howitzers,  seareh  behind  cover,  and  may  kill  many  men  if  crowded 
in  a worlc,  while  shrapnel  keep  down  an  enemy’s  fire  better  in  the 
earlier  part  of  an  attack.  Against  batteries  comrnon  shells,  however, 
possess  the  great  advantage  of  being  suited  to  dismount  or  destroy 
the  actual  gun  and  carriage  attacked. 

It  has  been  suggested  that  some  shrapnel  might  have  their  bullets 
taken  out  and  replaced  by  pellets  of  smoke-giving  composition,  and 
that  when  shrapnel  fire  ceases  in  an  attack,  these  srnoke  shells  might 
be  fired.  The  risk  to  the  attacking  party  would  be  practicallj* 
nothing,  seeing  that  shrapnel  do  not  break  into  fragmente,  but  project 
their  contenta  forward,  and  it  is  urged  that  defenderá,  just  when  they 
expected  to  pour  in  their  fire,  would  be  discouraged  by  srnoke  pellets 
discharged  in  their  faces,  hiding  everything  and  masking  troops 
advancing  with  the  bayonet.  The  success  of  this  would  depend  on 
the  quantity  of  thick  srnoke  thus  capable  of  being  generated,  and 
also  in  some  measure  on  wind  and  atinospheric  conditions,  but  it  is 
suggested  that  it  is  worth  testing  at  lióme.  Something  of  this  kind 
seeras  likely  to  come  in  sooner  or  later  for  the  special  task  of  carrying 
eartliworks  by  assault.  It  may  be  seen  that  an  ordinary  srnoke  hall 
would  not  answor  the  purpose,  for,  fired  horizontally,  it  would  ricochet, 
and  vertically  it  would  be  difflcult  to  drop  it  where  desired.  More- 
over,  the  srnoke  would  be  too  inuch  concentrated  on  one  sjjot, 
whereas  pellets,  liberated  in  succession  to  shrapnel  bullets,  would 
fall  soon  after  liberation  about  the  required  plo,CG,  and  at  once  form 
srnoke  from  many  points  on  the  ground,  which  would  be  but  little 
affected  by  wind.  They  would  only  burn  for  a short  time,  but  the 
guns  supporting  the  attack  could  probably  fire  a considerable  number 
of  such  shells  after  shrapnel  becarne  unsafe. 

A paper  read  by  Sir  Andrew  Noble,  last  summer,  before  the 
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Naval  Architects  at  Newcastle,  gives  valuable  examples  of  modern 
Naval  Mountings,  from  which  the  following  are  taken  : — 

Figs.  1 and  2 show  an  8-in.  central-pivot  mounting  for  swift 
cruisers.  The  man  laying  the  gun  can  look  over  the  top  of  the  shield, 
thus  coinmanding  a good  field  of  view,  his  head  being  protected  by  a 
hood  I in  Fig.  2.  The  hand  rammer  T>  and  the  sights  and  various 
parts  are  seen  in  Figs  1 and  2.  Electric  and  auxiliary  hand  training 
gear  is  provid ed,  either  of  which  can  be  applied  at  once,  should  the 
otlier  be  disabled.  The  elevating  gear  is  worked  entirely  by  hand, 
the  trunnions  being  mounted  on  Mr.  Brankston’s  anti-friction  arrange-, 
mcnt,  with  knife  edges  supported  on  springs  to  relieve  the  shock 
when  the  gun  is  fired.  It  may  be  readily  seen,  that  if  a trunnion 
rests  on  a knife  edge  which  is  kept  slightly  projecting  above  a broad 
píate  by  a spring,  under  any  violent  pressure  produced  by  firing  or 
other  forcé,  the  knife  edge  gives  back  and  leaves  the  broad  bearing  to 
talce  the  shock.  So  easily  does  this  gear  work  that  one  man  can 
elevate  or  depress  the  gun  at  the  rate  of  2 deg.  per  second.  AVith  the 
hand  training  gear,  one  man  can  train  the  mounting  througli  60  deg.  in 
25  seconds,  and  with  the  electric  gear  tlirough  180  deg.  in  30  seconds. 
The  shield  is  in.  thick,  and  is  supported  on  elastic  stays  in  the 
usual  manner.  The  powder  supply  is  brought  up  the  centre,  and  is 
delivered  at  the  side  under  cover  of  the  shield.  The  axial  lioist  for 
this  purpose  is  shown  in  Fig.  3,  and  is  so  arranged  that  when  one 
charge  is  going  up,  the  empty  case  is  going  down,  thus  effecting  a 
great  saving  of  time  and  labour,  as  the  weight  of  the  two  cases 
balance  each  other,  and  there  is  thus  only  the  actual  weight  of  the 
charge  to  lift.  Fig  3 shows  the  position  for  the  cases  to  be  reoharged 
at  I.  This  would  come  into  the  vertical  position  as  the  door  J,  on 
which  it  rests  is  closed,  and  passes  up,  evcntually  taking  the  position 
shown  at  A at  the  top.  Four  rounds  have  been  fired  in  a minute 
from  this  gun. 

In  .1889,  Mr.  Vavasseur  with  Sir  A Noble,  submitted  to  the 
Admiralty  the  design  of  a mounting  so  arranged  that  the  gun  could 
be  fired  at  all  elevations  up  to  35  deg.  or  40  deg.,  the  firm  having 
been  requested  by  a foroign  Government  to  consider  whether  or  not 
such  a gun  was  feasible.  Cases  may  arise,  such  as  the  passage  of  the 
Dardanelles,  once  carried  out,  and  a few  years  since  seriously  con- 
templated,  when  guns  on  an  ordinary  mounting  could  not  be  brought 
to  bear  on  the  coast  batteries  of  high  command.  The  Naval  authorities 
werc  much  pleased  with  this  design,  but  as  the  arrangement  was 
altogether  novel,  it  was  not  unreasonably  stipulated  that,  before 
it  could  be  imtroduced  into  the  Service,  its  success  must  be  proved 
by  an  experimental  mounting  being  made,  and  by  passing  a satis- 
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factory  trial.  Acting  on  this  stipulation,  Elswick  made  a high  angle- 
mounting  fur.  a 9'2-in.  gun,  and,  fitted  up  in  the  Ilandy,  it  passed 
a most  satisfactory  firing  trial  in  April,  1890. 

The  total1  weight  of  this  gim  and  mounting  was  54  tons,  and  it 
could  be  trained  easily  by  kand  power.  The  range  of  elevation 
extended  from  5 deg.  depression  to  40  deg.  elevation,  and  an  are  of 
45  deg.  could  be  traversed  in  thirty  seconds  by  one  man.  At  the 
trial  the  gun  was  fired  at  angles  varying  from  5 deg.  depression  to 
39  deg.  elevation,  and  the  result  was  remarkable.  The  range  of 
tliree  of  the  rounds  at  39  deg.  was  estimated  to  be  about  ten  miles, 
but  the  shot  could  not  be  seen  to  strike  the  water. 

In  this  mounting,  the  slide  was  horizontal,  and  the  carriage  was 
of  the  Vavasseur  type,  the  recoil  press  and  carriage  being  in  one 
piece  of  forged  Steel ; the  gun  consequently  did  not  recoil  in  the  line 
of  tire,  tliat  is,  parallel  to  the  axis  of  the  bore,  but  korizontally,  and 
was  returned  to  the  firing  position  by  mcans  of  springs,  the  forcé  of 
the  springs  being  regulated  by  means  of  a controlling  ram  in  the 
recoil  press.  An  illustratiou  of  this  type  of  mounting  is  shown  in 
Fig.  4,  the  position  of  the  gun  at  35  deg.  elevation  being  indicated.  The. 
cordite  chai’ge  case  I,  with  its  ball  joint  J,  is  shown  at  the  top  of  the 
lift.  A considerable  number  of  vessels,  chiefly  in  foreign  navies,  are 
fitted  with  this  forra  of  mounting,  for  cxample,  the  Italian  ships, 
Dándolo,  St.  Bon,  and  Emanuele  Filiberto.  The  sighting  arrange- 
ments  being  on  a line  between  the  two  guns,  are  not  interfered  with 
by  the  elevation  of  the  guns’  muzzles. 

Passing  over  the  6-in.  Q.-F.  mountings,  and  others  very  well 
known,  the  folio wing  are  examples  of  mountings  for  heavier  pieces  : 

The  last  five  ships  of  the  Majestic  olass  might  have  been  fitted 
with  all-round  main  loading  positions  for  tlieir  12-in.  guns,  liad  it 
not  been  that  the  oval  barbette  frames  were  well  advanced,  and  it 
was  feared  that  any  alteration  of  design  might  cause  delay.  The 
Canopus  mounting  designed  at  Opcnshaw  was  thcrefore  the  first  for 
the  English  Admiralty  to  be  carried  out  with  all-round  loading.  In 
this  is  a roomy  working  chamber  below  the  gun  turn-tablc,  into 
wliich  the  powder  and  projectiles  are  brought  by  suitable  central 
hoists.  These  hoists  are  fixed  in  relation  to  the  sliip.  Hydraulic 
cranes  are  fitted  to  transfer  the  shot  to  the  gun  hoists.  In  the 
working  chamber  tliere  are  shell  bius  holding  twenty-four  rounds  per 
gun,  which  are  commanded  by  the  hydraulic  cranes,  and  these  shell 
bins  could  all  be  exhausted  first,  and  be  replenished  by  the  central 
hoists  at  leisure. 

Tliere  is  no  doubt  some  disadvantage  in  having  two  sets  of  hoists, 
the  central  ones  and  those  behind  the  guns,  as  it  involves  an 
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adclitional  set  of  operations  to  transfer  the  charges  frota  one  to  the 
otlier,  but  against  tliis  xnust  be  set  the  faet  tliat,  having  a large  store 
of  projectiles  immediately  under  the  guu  turntable,  an  ordinal- y action 
might  be  fouglit  before  tliis  store  would  be  used  up,  so  that  the 
central  hoists  might  never  be  reqnired  for  nse  during  the  action,  and 
this  store  might  be  so  increased  as  to  render  the  central  hoists 
nnnecessary.  Fig.  5 shows  a design  which  is  advocated  by  Mr. 
Watts,  the  chief  constructor  at  Elswick,  tó  effect  the  bringing-up  of 
projectiles  directly  from  the  bottom  of  the  ship  to  the  gun. 

This  mounting  is  fitted  with  a pair  of  main  hoists,  each  carrying 
a projectile  and  powder  eharge  from  the  bottom  of  the  ship  to  the 
rear  of  the  guns.  It  has  also  as  an  alternative  a pair  of  sliot  hoists — 
shown  in  Fig.  5 — reaching  from  the  bottom  of  the  ship  to  the  rear  of 
the  gun  shield,  and  arranged  to  deliver  or  pick  up  sliot  from  the 
working  chamber. 

The  alternative  sbot  hoists  work  either  by  liydraulic  power  or 
hand.  Xn  Fig.  5,  Ij  is  the  liydraulic  cylinder,  and  M the  liand  gear. 
The  projectile  is  brought  up  end  on,  as  seen  at  FL.  Also  there  aro  a 
pair  of  powder  hoists  G,  reaching  from  the  bottom  of  the  ship  to  a 
platform  placed  between  the  two  guns ; these  work  by  hand  only. 
The  powder  is  brought  up  in  bronze  cases,  H.  In  addition  it  is  pro- 
vided  that  either  shot  or  powder  can  be  hoisted  from  below  to  the 
working  chamber  by  hand  tackle  as  a last  resource.  Besides  all  this 
thrce  rounds  per  gun  are  stowed  in  the  gun  bou  se  and  eight  in  the 
working  chamber. 

The  weiglit  of  gear  for  transporting  sliell  in  the  sliell  room  and 
also  of  the  sliell  hoists  and  tlieir  gear,  is  about  54  tons  per  ship,  or 
half  the  weight  of  the  projectiles  stowed  in  the  sliell  rooms.  In 
order  to  cliarge  the  main  hoists,  a revolving  platform  is  provided  in 
the  shell  room,  having  on  each  side  trays  for  carrying  a couple  of 
projectiles.  This  revolving  platform  is  first  locked  in  one  particular 
position  to  the  ship,  and  shell  are  placed  in  the  trays  by  o yerbead 
tackle  in  the  shell  room.  The  platform  is  then  unlocked  and  moved 
to  whatever  position  is  necessary  to  bring  the  shot  trays  ox>posite  the 
hoist  doors.  It  is  then  lockcd  to  the  hoist  trunk  until  the  shot  are 
required  to  be  passed  into  the  hoist  cages. 

To  manage  this  heavy  platform  in  a seaway  it  has  been  thought 
necessary  to  revolve  it  by  hydraulic  engines.  These  platforms,  and 
the  gear  for  working  them,  llave  a total  weight  per  ship  of  nine.  tons. 

In  the  12-in.  mounting  shown  in  Fig.  6 for  the  Japanese 
ship  Mikasa,  the  outer  casing  of  the  hoists  is  built  water-tight 
at  the  middle,  lower,  and  platform  decks,  which  are  therefore 
strengthened  and  bound  together.  The  interior  and  bottom  portions 
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of  the  hoist  are  practically  the  same,  and  revolve  within  the  fixed 
casing.  This  design  of  hoist  is  also  adopted  for  the  Italian  ships 
ítegina  Margherita  and  B.  Brin.  A chain  rammer  saves  room  in  a 
fixed  loading  position  by  reducing  the  length  of  the  oval  barbette  ; 
but,  as  now  applied  to  all-round  loading,  its  advantage  is  questionable. 
In  the  hydraulic  rammer  the  machine  is  in  the  line  with  the  woi’lc, 
and.  delivers  a direet  stroke  in  a straight  line;  thore  can  be  no 
advantage  in  converting  rectilinenr  motion  into  circular  and  then 
back  into  rectilinear.  Moreover,  the  hydraulic  rammer,  Fig.  6,  is 
made  up  of  far  fewer  pieces,  and  weighs  only  one-fourth  as  much  as 
the  chain  rammer  of  similar  power. 

In  the  Re  Uraberto  the  diíficulty  of  supplying  a System  of  all- 
round  loading  in  every  position  of  the  turntable,  and  in  spite  of  the 
latter  moving,  or  being  liable  to  move  at  any  moment,  is  mct  by 
using  a turntable  top  to  the  central  hoist,  and  sliding  the  projectiles 
radially  outwards  into  the  gurí  hoists  ; in  the  Canopus,  by  overhead 
travelling  cranes  placed  above  the  central  hoists;  in  the  Albion,  by 
surrounding  the  hottom  of  the  ammunition  trunlc  by  a revolving 
platform  running  on  rails  on  the  ship’s  bottom — and  capable  of  being 
locked  either  to  the  ship  or  the  hoist  trunlc  ; in  the  Shikishima,  by 
using  a double  overhead  rail,  1 1 al  f of  which  moves  with  the  hoist  and 
the  other  half  a fixture  to  the  ship;  and  in  the  Formidable,  by  having 
two  shot  carriages  running  on  rails  carried  at  the  bottom  of  the  trunlc 
of  the  hoist.  All  these  Systems  are  open  to  objections.  If  the  hoist 
cage  carrying  the  projectile  can  be  made  to  vary  its  position  according 
to  the  training  of  the  gun  during  its  ascent  from  the  shcll  room,  all 
difficulty  will  be  overeóme. 

Figs.  7 and  8 show  a design  in  which  the  central  hoist  does  not 
stop  at  the  working  chamber,  but  runs  direet  to  the  breech  of  the 
gun.  lt  has  been  objected  that  this  opens  a direet  path  from  gun 
to  magaziñe,  but  Sir  Andrew  Noble  sees  no  ground  for  fear,  and  if 
shot  are  to  be  kept  at  the  bottom  of  the  ship,  the  most  perfect 
arrangement  is  to  convey  any  shot  to  either  gun  in  any  position  by 
mechanical  means.  The  line  of  guide  rails  is  indicated  by  dotted 
liues. 

However  necessary  it  has  become  to  bring  in  complicated  designs 
of  macliinery,  every  efíbrt  is  made  to  provide  such  as  secure  simplicity 
in  use,  combined  with  efficiency,  as  far  as  possible.  It  may  be  readily 
understood  that  gear  which  is  simple  in  design  may  be  anytliing  but 
simple  to  worlc.  Simplicity  in  working  on  service,  and  freedorn  from 
liability  to  get  out  of  order,  are  the  first  objeets  to  secure  ; occasion- 
ally,  what  may  appear  rather  to  add  to  complication  in  design,  and 
no  doubt  entails  additional  worlc  in  construction,  serves  to  simplify 
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the  Service  of  tlie  gun  in  action  and  to  prevent  mistakes  and 
casualties. 

At  tlie  conclusión  of  liis  paper  Sir  Andrew  gave  some  conclusions 
on  the  use  of  explosives  and  pr  ojee  tiles,  which  are  paiticularly  valuable 
as  coming  from  him.  Sir  Andrew,  in  dcaling  witli  explosives  for 
bursting  charges  of  shells,  confines  himself  to  three  kinds — gun- 
powder,  gun-cotton,  and  melinite  or  lyddite.  Gun-cotton  and 
lyddite  are  capable  of  detouation,  and  also  possess  a very  mucli 
greater  potential  energy  than  gunpowder.  Distinguishing  between 
the  action  of  shells  on  unarmoured  and  arrnoured  structures,  he  points 
out  that  in  the  former,  that  is  in  the  attack  of  unarmoured  structures,. 
shells  charged  witli  gunpowder  do  not  generally  explode  until  they 
are  some  sliort  distan  ce  within  the  sido  of  the  vessel,  but  “ witli  gun- 
cotton  and  lyddite  two  alternatives  llave  to  be  considered.”  “ The 
shell  may  either  be  íired  witli  a fuse  and  detonator,  so  arranged  that 
the  shell  will  burst  immediately  on  impact,  or  it  may  be  so  arranged 
as  to  give  rise  to  a sliglit  deiay  or  hang  firc.  In  the  first  alternative 
the  shell  will  burst  instantaneously  on  impact — a result  impossible  to 
obtain  witli  gunpowder — and  in  sucli  cases  a lióle  of  very  large 
dimensions,  and  impossible  to  plug,  will  be  made  in  tlie  side  of  the 
ship,  while  innumerable  sinall  fragments  to  which  the  shell  is  reduced 
svveep  the  deck  in  the  wake  of  tlie  shell. 

“ In  the  secoud  alternative,  the  shell  will  probably  burst  inside, 
making  only  a small  lióle  in  the  side  of  the  vessel,  but  the  full 
effect  of  tlie  explosión  and  the  destruction  to  the  ercw  from  the 
fragments  of  the  shell  would  undoubtedly  be  serious,  and  the  case  of 
dispersión  of  the  fragments  mucli  larger  from  the  explosión  taking 
place  inside  the  vessel. 

“Shells  charged  witli  gunpowder  against  unarmoured  structures 
possess,  however,  one  great  advantage.  The  shell  will  probably  burst 
from  2 ft.  to  4 ft.  inside  the  vessel,  and  although  the  dispersión  of 
fragments  is  not  nearly  so  great  as  witli  higli  explosives,  the  large 
fragments  into  which  the  shell  parts  are  capable  of  doing  much  more 
serious  daniage  to  any  portion  of  the  ship’s  structure  witli  wliich  they 
may  come  in  contact. 

“ If  fired  at  arrnoured  structures,  the  results  will  greatly  depend 
upon  the  thickness  and  resistance  of  the  platea,  and  on  the  size  and 
energy  of  the  attacking  projectile.”  Generally,  it  may  be  stated,  that 
armour  is  a most  efíective  protection  against  higli  explosives,  the 
shell  in  the  large  majority  of  circurnstances  bursting  comparatively 
liarmlessly  against  the  armour.  Even  if  non-fused  but  witli  detona- 
tors,  and  possessing  “ sufficient  energy  to  penétrate  the  píate,  the 
shell  will  burst  in  passing  through,  but  the  dispersión  of  fragments 
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is  not  very  great.  Tf  fired  without  fuse  or  detonator,  wot  gun- 
cotton  will  not  explode,  bnt  melinite  or  lyddite  probably  will, 
the  result  to  a great  extent  depending  on  the  thickness  of  the 
armour.” 

Sir  Andrew  then  draws  the  following  conclusíons,  based  on  the 
resnlts  of  a number  of  experimenta  : — “ (1)  To  attack  unarmoured 
structures,  a shell  eharged  with  high  cxplosive  is  a most  formidable 
weapon.  The  large  quantity  of  explosive  that  can  be  carried  and  the 
power  of  immediate  detonation  permit  the  vessel  to  be  attaclced 
either  by  making  large  lióles  at  or  near  the  watex*-line,  or  if  the  shell 
should  burst  on  board  the  effect  of  the  explosión  and  the  destruetion 
to  everything  in  the  wako  of  the  shell  would  be  very  serious.  (2) 
But  with  high  explosivos  the  shells  are  reduced  to  very  small 
fragments,  and  even  very  thin  Steel  plates  resist  penetration.  Henee 
the  importance  of  traverses  ; and  supposing  a first-class  cruiser  to 
engage  two  smaller  cruisers  firing  high  explosives,  one  on  each 
broadside,  a longitudinal  traverso  of  very  modérate  thickness  would 
be  a protection,  the  importance  of  which  could  hardly  be  o verrated . 

(3)  ITaving  régard  to  the  size  of  the  holes  made  by  high  explosives 
in  unarmoured  structures,  I regard  it  of  great  importance  that, 
wherever  possible,  the  water-line  should  be  protected  from  stem  to 
stern  with  such  armour  as  can  be  conveniently  carried,  and  that  the 
same  protection  should  be  aíforded  wkere  the  guns  are  carried  on  the 
main  declc.  On  the  upper  deck  effective  shields,  and  as  thick  as 
can  be  conveniently  carried,  should  be  attaclied  to  the  mountings. 

(4)  Where  an  attack  is  made  against  thin  armour,  shell  eharged 
with  gunpowdcr  are  more  effective  than  Jiigh  explosive  shell,  as, 
dependent  on  circumstances,  the  former  can  be  got  to  pass  tlirough 
thin  armour  and  burst  inside.  I doubt  if  shell  eharged  with  an3r 
explosive  can  be  got  to  pass  through  thick  armour  without  bursting. 

(5)  There  is  one  serious  objection  to  certain  high  explosivos  as 
bursting  eharges  which  is  not  shared  by  wet  gun-cotton,  and  that 
is  the  liability  to  detonate  if  struck  by  another  projectile,  or 
even  by  a large  fragment.  Wet  gun-cotton  is  quite  safe  in  this 
respect,  and  yet  if  fired,  for  example,  by  a fulmínate,  it  detonates 
even  more  rapidly  than  in  the  dry  state.  This  property  has  led 
certain  Governments  to  adopt  it  as  the  high  explosive  for  use  on 
board  ship.” 

In  coneluding  this  paper  the  author  defends  the  Klswick  px’actice 
which  is  “ sometimes  heard  attacked,  of  mounting  as  rnany  guns  on 
the  broadside  as  can  be  conveniently  carried.”  Personally  he  shared 
strongly  the  opinión  which  a distinguished  Admix’al  once  expx*essed  to 
him — that,  supposing  a fight  between  two  cruisers  equally  ably  com- 
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manded,  the  victory  would  remain  with  thc  sliip  that  got  in  first  lier 
second  broadside,  and  tbe  victory  would  be  more  assured  if  the  broad- 
side  were  the  more  powerful.  lt  niust  also  be  remembered  that  with 
our  modern  weapons  allowance  must  be  tríade  for  a gun  or  two  being 
disabled  without  altogether  crippling  the  broadside.  For  tliese  reasons 
he  preferred  to  carry  as  many  guns  as  possible,  even  if  the  number 
of  rounds  carried  per  gun  were  reduced. 

On  April  5th  last  the  Elswick  mounting  for  the  12-in.  IX.  gun 
was  tested  at  Portsmoutli  on  the  experimental  gunboat  Drudge. 
After  six  rounds  the  pintes  at  the  bows  of  the  vessel  cracked,  but 
the  mounting  stood  its  test  admirably.  Tlais  design  is  for  the 
Formidable  class.  The  loading  position  is  fixed  at  4¿-°  elevation 
instead  of  13^° ; this  change  will  save,  it  is  hoped,  from  7 to  8 
seconds  in  loading.  A chain  rammer  is  furnished  whieh  rams  lióme 
in  less  than  6 seconds,  as  compared  with  8 formerly  occupied.  Con- 
sequently  as  each  round  is  twice  rammed,  between  í 1 and  12  seconds 
in  time  should  be  saved.  The  loading  in  the  Csesar  and  lllustrious 
occupied  about  1 min.  42  seconds. 

The  Kearsarge  went  tlirough  her  iiring  triáis  this  spring  satis- 
factorily,  the  four  guns  in  each  double  turret  being  fired 
simultaneously  in  a rolling  sea. 

The  Keport  of  the  Chief  of  the  Bureau  of  Naval  Ordnance  of  the 
United  States,  dated  October  lst,  1899,  shows  the  form  which 
progress  has  made  sincc  the  war. 

There  are  new  models  of  guns  introduced  which  have  enlargcd 
powder-chambers  and  increased  lengtli,  the  12-in.  and  10-in.  being 
40  calibres  long,  like  our  own  12-in.,  Mark  IX.,  and  9*2,  Mark  VIII. 
The  8-in.  of  45  calibres  and  lighter  guns  of  50  calibres  exceed  ours  in 
lengtli.  The  weight  of  the  projectile  in  the  cases  of  the  12  in.,  10-in., 
and  6-in.  guns  agrees  with  ours  ; in  other  cases  it  is  licavier.  This 
being  so,  the  muzzle  velocities  of  3000  in  lightest  and  2800  in  heaviest 
guns  is  very  liigh  indeed,  and  if  achieved  in  new  pieces  cannot  be 
long  maintaincd  by  any  means  at  present  known.  Conversión  from 
ordinary  to  quick-fire  action  is  in  progress  with  6-in.  and  4-in.  guns, 
and  the  calibres  of  machine  guns  and  small  arms  for  land  and 
sea  Service  are  being  assimilated,  the  Navy  adopting  the  0’30-in. 
small  arm. 

A smokeless  powder,  known  as  pyro-cellulose,  has  been  tried  and 
has  given  excellent  ballistic  and  keeping  qualities.  The  Board 
recommend  that  for  a year  or  two  rather  small  charges  should  be 
used,  which,  although  giving'  higher  velocities  than  brown  powder, 
will  be  a safeguard  against  the  erosión  produced  by  cordite  and  other 
nitro-glycerine  powders.  This  course  will  probably  appear  to  most 
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of  us  very  cuestionable,  because  if  objectiouable  erosión  is  producécl, 
the  sooner  tlie  better.  The  eílect  of  deferring  it  surely  will  only  lie 
to  discover  it  at  a mucli  inore  serions  stage  of  progresa  when  it  has 
come  into  the  Service.  Wliat  is  the  object  of  testing  powder  at  all 
before  adopting  it  except  to  discover  its  faults  and  properties  as  far 
as  possible  ? Smokeless  powder,  as  noticed  last  year,  generally  gives 
flattering  results  at  first  and  afterwards  shows  its  ugly  side.  Surely 
the  sooner  the  worst  is  known  the  better.  On  the  other  hand,  is  it 
not  also  desirable  to  know  as  soon  as  possible  any  liappy  immunity 
from  this  vice  whicli  a powder  may  possess  ? 

The  question  of  bullets  in  war  has  attracted  great  attention  this 
year,  so  that  a short  account  of  the  matter  may  be  desirable.  As 
noticed  in  the  Anmcal  for  1898,  the  small  bore  03  in.  nickel- 
sheathed  bullets  pass  through  non-vital  parts  of  the  body  with 
the  infliction  of  less  pain  and  injury  than  would  be  readily  believed. 
It  has  been  shown  that  such  a bullet  may  pass  through  a man 
without  his  being  aware  of  it.  The  Japanese  and  ourselves  have 
found  the  inconvenience  of  this  on  Service,  and  men  have  nicked 
or  removed  the  nickel  from  the  bullet  point  with  their  knives,  to  cause 
it  to  spread  on  impact  and  stop  a chargihg  enemy.  This  was  after- 
wards done  in  the  manufacture  of  ammunition  at  Dnm  Dum.  This 
bullet,  however,  is  apt  to  break  and  fly,  and  has  been  termed  a cruel 
bullet,  and  the  Peace  Conference  at  the  Plague  condemned  all  in- 
cisions  or  removal  of  the  nickel  slieath.  This  would  apply  to  our  own 
Service  Mark  IV.,  if  not  also  to  Mark  III.  bullet,  each  of  which  lias 
a cylindrical  lióle  in  the  apex,  though  in  the  latter  lined  with  nickel. 
For  the  Cape  War,  our  troops  recéived  the  Mark  II.  ammunition 
with  solid  nickel  sheatlied  head.  The  Mauser  bullet  used  by  the 
Boers  appears  from  experirnent  to  be  even  more  karmless  than  our 
own,  so  that  the  temptation  to  Dum  Dum  their  bullets  to  stop  our  men 
from  charging  thein  home,  must  be  strong,  but  a slash  given  by  an 
individual  man  to  the  slieath  of  his  bullet  must  be  distinguislied 
from  the  delibérate  manufacture  and  issue  of  bullets  in  tended  to  burst 
and  fly,  much  more  from  the  case  of  bullets  with  explosive  com- 
position  in  their  heads. 


357 


Notf.s  on  Heavy  Guns  in  South  Africa. 

ileí  eren  ce  has  beeu  made  in  the  preceding  chapter  to  tlic  Service 
rendered  by  the  Naval  guns,  and  in  particular  to  the  platibrm. 
mounting  of  the  4*  7-in.  gun  used  in  the  defence  of  hadysmith.  A 
similar  mounting  was  devised  by  Capt.  Peroy  Scott,  c.b.,  of  the 
Terrible,  for  the  4*  7-in.,  \vrhich  has  been  used  in  a railway  truck,  the 
ordinary  ship’s  mounting  being  bolted  to  the  truck.  The  gun  could 
be  fired  in  any  direction,  the  strain  when  it  was  at  right  anglcs  to  the 
line  being  met  by  placing  props  to  meet  the  recoil.  This  mounting 
was  practically  like  those  used  for  the  same  gun  in  Ladysmith.  One 
form  of  platform  mounting  used  by  the  relief  column  was  made  of 
beams  1 ft.  square  and  16  ft.  long,  bolted  together,  the  gun  pedestal 
being  in  the  centre,  with  two  beams  bolted  on  to  secure  it,  the  wliole 
mounting  being  16  ft.  square  and  weigliing  about  3 tons. 

Wheel  carriages  designed  by  Capt.  Scott  gave  the  same  gun 
mobility,  and  a discussion  upon  the  question  has  taken  place  in  the 
Times.  The  following  is  from  the  letter  of  a “ Naval  ofíicer”  in  Natal, 
published  on  May  2nd,  in  reply  to  another  correspondent : — 

I liad  tlie  honour  of  accompanying  the  4*7  £íaval  field  guns  with  Sir  Redvers  Bulleras 
column,  and  I can  assure  him  that  there  was  no  occasion  on  which  the  4*7  guns  could  not 
44  keep  up  with  tlic  infantry.”  On  the  contrary,  we  wrere  on  several  occasious  ordered  to 
halt  in  order  to  permit  the  advance  guard  of  our  escort  to  keep  aliead  of  us,  and  I am  sure 
that  if  the  general  oíficer  comniandiug  himself  were  askcd  he  would  certainly  say  that  if. 
at  dusk  for  example,  he  directed  our  guns  to  be  at  a certain  spot  by  daybreak  the  next 
morning,  whether.the  spot  involved  hill-climbing  or  no,  he  could  always  rely  on  the  guns 
being  there  and  ready  before  the  time  named.  As  regards  44  travelling  fast,”  our  speed 
was  un  average  one  of  three  miles  an  hour. 

Illustrations  are  given  of  the  wheel  carriages  for  the  4 • 7-in.  and 
G-in.  guns/  The  latter  is  perhaps  the  heaviest  gun  ever  put  into 
the  field  on  wheels,  and  it  is  reported  to  liave  been  a complete 
success  in  Natal,  and  “ that  200  men  with  drag-ropes  could  take  it 
anywhere/  The  mounting  shown  of  the  4*  7-in.  gun  is  of  the  later 
type.  The  following  is  from  the  Times,  May  10,  1900,  supplied  by 
a correspondent  in  Natal  : — 

In  this  carriage  liglitness  and  mobility  were  the  points  aimed  at,  and  Roy  al  Artillery 
oflicers  pronounce  it  to  be  far  better  than  anytliing  that  Woolwich  lias  produced.  The 
wheels  are  made  of  steel  platos  strengthened  by  angle  irons,  with  a very  broad  tyre.  The 
axle  tree  isbent  down  to  allow  of  a'great  rango  of  elevatiou.  The  elevatiug  gear  consists 
simply  of  an  are,  a manipulating  wheel,  and  a lever.  A novel  feature  in  the  mounting  is 
a single  wheel  in  the  rear  part  of  the  trail  for  travelling  the  gun  ; this  wheel  has  a tyre 
one  foot  broad.  It  is  stated  that  Gaptain  Scott’s  idea  was  to  .unscrew  the  nut  of  the  recoil 
press,  let  the  gun  come  back,  and  so  distrihute  the  weight  over  three  wheels  instead  of 

* From  tlie  Navy  and  Army  lllustraícd. 
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two.  An  elevation  of  32°  is  allowed  for,  which  means  a range  of  about  15,000  yards. 
The  rear  wheel  is  mounted  on  a claw-shaped  bracket  and  comes  up  tlirougk  a transom  at 
the  rear  end  of  the  trail,  on  the  same  principie  as  in  thc  mounting  of  the  naval  6-in.  gun 
which  Captain  Scott  had  previously  designed.  For  extreme  elevation  or  to  reduce  the 
recoil  thisrear  wheel  is  unshipped,  and  to  do  so  it  is  only  necessary  to  lift  the  trail,  and 
the  wheel  disengages.  Every  part.  is  well  calculated  to  stand  the  strain,  and  the  work- 
manship  refleets  the  greatest  credit  upon  the  Natal  Government  Railways,  wlio  have  now 
constructed  this  and  various  other  mountings  on  Captain  Scott's  designs.  The  absence  of 
the  necessity  of  a limber  for  transport  is  a tremendous  advantage.  With  twenty-five  men 
we  ran  the  gun  about  easily.  General  Buller  has  wired  for  six  more  since  Captain  Scott 
left,  but  I understand  that  drawings  have  heen  left  by  him  with  the  railway  company.  . . . 
It  was  predicted  that  these  extempore  mountings  for  the  4*7-in.  and  6-in.  guns  would  not. 
stand  the  strain  of  up-country  work,  bnt-  they  have  now  beeu  up  hill,  down  hill,  into 
dongas,  np  kopjes,  across  rivers,  and  are  none  the  worse,  though  one  has  fired  over  2000 
rounds. 

Analogous  mountings  from  designs  by  Captain  Scott  have  been 
made  in  the  Cape  Colony  for  the  4*7-in.  and  other  naval  guns  which 
went  up  to  the  Modder  liiver  and  have  accompanied  Lord  Itoberts’s 
advance. 

The  folio wing  interesting  account  of  land  Service  6-in.  guns  on 
railway  mountings,  which  have  proceeded  to  Warrenton  on  the 
Vaal,  is  from  the  notes  of  a correspondent  publislied  in  the  Timen, 
May  10,  1900  : — 

It  has  hitherto  been  considered  advisable  that,  as  far  as  possible,  the  fact  that  two  G in. 
quick-firiug  guns  had  been  mounted  at  Cape  Town  and  sent  to  the  front  should  be  kept 
from  the  Boers.  No  authoritative  inforination  respeetmg  them  has,  therefore,  beforc  heen 
published.  They  are  land  Service  guns,  mounted  by  Major  H.  de  T.  Phillips,  R.G.A.,  to 
whom  belongs  the  credit  of  having  mounted  the  biggest  guns  in  thc  Cape  Colony.  These 
guns  were  lying  in  an  unfinished  fort  at  Seapoint,  Cape  Town,  waiting  to  be  mounted, 
and  eurly  in  January  they  were  cutrustcd  to  Major  Phillips  for  mounting  and  equipmenl. 
The  original  reqnireinent  demanded  was  that  they  should  be  able  to  tire  two  degrecs  riglit 
and  left  of  a railway  line.  The  first  gun  was  made  to  tire  five  degrees  cacli  way,  and 
subsequently,  by  special  addit.ions,  Major  Phillips  has  made  both  guns  to  fire  practieally  in 
any  direction  from  a railway  line.  The  range  of  these  guns  is  11,000  yards  at  20°  elevation, 
and  tlicir  vclocity  is  2200  ft.  per  secoud.  The  shclls  are  lyddite,  common  shell,  shrapnel! 
and  armour-piercing,  and  they  weigh  100  Ib.  The  guns  are  fired  electrically,  or  by 
percussion  ii  the  electric  gear  gets  broken  down.  They  are  fitted  with  improvised 
telescopio  sights.  The  recoil  of  the  gun  is  largely  taken  up  by  a hydraulie  buffer,  and  the 
actual  recoil  of  the  mounting  can  be  reduced  to  about  S ft.  on  thc  lcvel.  Night  íiring  from 
tlieso  guns  is  very  simple,  as  the  gun,  being  run  up  to  one  spot  on  rails,  and  placed  to  a 
previously  murked  training  and  elevation  on  the  truck,  can  be  laid  very  rapidly,  and  as 
often  as  possible  in  any  spot  selected  and  laid  on  in  daylight.  The  guns  ore  alwavs  either 
ready  for  action  or  for  atfcaching  to  any  t.rain  for  transport.  In  thc  evcut  of  a big  siege  a 
railway  would  probubly  be  run  round  the  besieged  town,  and  the  guns  on  railway 
mountings  could  work  olí  round  tlie  fortress,  constautly  changing  their  positions  as  the 
eueiny  began  to  fiad  their  range  with  liis  artillery.  The  guns  were  first  mounted  at  Salt 
River  Locomotive  Works,  near  Cape  Town,  on  railway  trucks,  and  a trial  of  thc  first  gun 
took  place  in  January  at  Simons  Town,  and  proved  so  successful  that  no  ulterations  were 
required,  and  it  was  at  once  ordered  to  the  front  in  cliarge  of  Captain  Austin, 
and  arrived  at  Magersfontcin  the  day  before  it  was  evacuated  by  the  Boers. 
Eyddite  shell  is  probably  inore  eílicient  from  this  gun  owirig  to  the  great.er  forcé  of  impact, 
besides  which  thc  cartridge  for  a G-in.  howitzer  has  only  a máximum  charge  of  11b.  I2oz. 
cordite,  whereas  a 6-in.  Q.-F.  gun  has  a charge  of  131b.  4oz.  cordite.  Major  Phillips  is 
now  on  the  central  line  of  advance  with  the  two  guns,  while  two  more  are  being  completed 
at  Cape  Town,  which  will  be  sent  to  him,  and  will,  it  is  to  be  hoped,  do  good  work  on  the 
advance  to  Pretoria. 


From.  the  * * JVavy  and  Army  lUustrated .** 

THE  NAVAL  6-in.  GUN  MOUNTED  FOR  LAND  SERVICE. 

The  carriagre  was  designed  by  Capt.  Percy  Scott,  R.N.,  and  was  made  in  the  locomotive  works  of  the 
Natal  Government  Railways.  The  second  picture  shows  the  grtin  in  action  near  Chieveley. 
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NOTES  ON  TABLES  OF  OBDNANCE. 


The  authoriti.es  on  which  tlie  data  in  the  Ordnance  Tables  are  based 
are  as  folio  ws  : — 

Speaking  generally,  the  British  and  United  States  Tables  contain 
figures  froui  oíficial  sources.  Through  the  courtesy  of  the  Cliief  of 
the  Bureau  of  bTaval  Ordnance  the  United  States  Table  has  been 
examined  and  brought  up  to  date  by  the  Intelligence  Department. 
The  Tables  for  the  Continental  powers  are  mainly  taken  from  the 
yLustria?i  Marine  A-lmanack.  The  energies  and  perforations,  however, 
are  worked  out  independently,  as  explained  below.  The  Q.-F. 
Ordnance  Tables  of  Elswick,  Vickers,  Schneider  Canet,  and  Krupp 
guns  are  obtained  directly  from  the  manufacturers,  and  the  data  in 
them  are  given  on  their  authority.  In  justice  to  British  manu- 
facturers, the  compiler  would  cali  special  attention  to  the  fact  that 
the  very  high  velocities,  2740  ft.-secs.  and  over,  which  occur  often 
in  the  foreign  tables,  ai'e  very  rarely  found  in  the  guns  marlced  with 
an  asterisk,  that  is,  existing  guns,  and  when  actually  achieved  with 
new  guns  cannot  be  long  maintained.  In  the  course  of  time  lower 
velocities  are  genei*ally  substituted.  Elswick  explains  the  possibility 
of  obtaining  such  velocities  in  a footnote,  but  Hmits  the  columna  to 
existing  guns,  except  one  12-in.  gun  under- manufacture. 

There  aro  very  few  alterations  this  year  in  the  British  and  foreign 
Service  Tables,  except  in  the  case  of  the  United  States  Table,  in 
which  a number  of  new  pieces  of  greatly  increased  power  appear. 
The  Eussian  Table  is  the  best  obtainable,  but  is  certainly  not  up 
to  date,  and  readers  are  cautioned  not  to  be  misled  by  it.  Mucli 
more  poworful  guns  than  those  shown  must  now  cxist.  Elswick, 
Krupp,  and  Canet  (Schneider)  furnish  new  Tables. 

Tresidder’s  formula  being  now  recognised  and  used  in  official 
papers,  and  this  even  for  velocities  below  2000  ft.-secs.,  it  has  been 
concluded  that  it  is  best  to  follow  the  course  indicated  in  the  yínnual 
for  1896,  p.  363,  that  is  to  sa3r,  to  employ  Fairbairn’s  ov  Maitland’s 
formula  only  for  velocities  up  to  1580  ft.-secs.  For  these  low 
velocities  they  have  been  thoroughly  tested  and  found  good,  and  for 
these  it  would  be  a mistake  to  alter  the  existing  tables  based  on  them. 
About  1580  ft.-secs.  the  formulan  of  Do  Marre,  Krupp,  Trosidder, 
Maitland  and  Fairbairn  all  agree  fairly  well.  At  this  point,  then,  it 
is  convenient  to  “ shunt,”  as  it  were,  from  the  Fairbairn,  on  to  the 
Tresidder  curve,  for  British  Tables.  Krupp’ s formula  gives  nearly 
the  same  results  as  Tresidder’s,  and  it  malees  little  difference  which 
of  the  two  is  employed,  and  in  some  foreign  Tables  where  Krupp’s 
formula  has  been  used  it  is  left  undisturbed,  Tresidder’s  being  often 
added  to  enable  a comparison  to  be  made.  In  Krupp’s  formula 
weight  tells  more  in  comparison  to  velocity  than  in  Tresidder’s.  The 
actual  formula  used  is  nearly  always  stated  on  the  face  of  the  Table. 


BRITISH  RIFLED  ORDNANCE  —continued. 

(Compiled  from  the  oficial  “List  of  Service  Ordaance,  189S.”  Snpplemented  by  aubsequent  inforraation.) 
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AUSTRIAN  NAVAL  ORDNANCE. 


Note—  C for  cuije  powder;  * prismatic  powder ; 0.  ordicary  powder;  B,  brown  prismatic.  N,  nitro-glyeerine  smokeless  powder. 

I By  Krupp’g  formula.  § By  Fairbaim’s  formula. 

There  are  also  q.f.  Skoda  7 cm.,  Skoda  and  Hok-bkiss  47  inm.,  another  47  mm.  and  HotclikisE  37  mm. 


DANISH  NAVAL  ORDNANCE. 
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DUTCH  NAVAL  ORDNANCE 
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FRENCH  NAVAL  ORDNANCE. 
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FRENCH  NAVAL  ORDN AN  C&— continué. 
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* Steel  or  chilled  iron.  **  Made  at  St.  Chumond.  The  Creusót  gun  weiglis  71 '4  tuna.  f ByTresidder’s  formula. 

J Modela  18S1  and  1884  con  verted  guns.  § There  are  three  modelB  of  the  years  1887  1891  and  1893,  of  slightly  dillerent  weigkt  froin  íhe  above. 


ITALIAN  NAVAL  ORDNANCE. 
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St.  stands  for  ateel,  I.  for  ¡ron,  Br.  for  Bronze. 

* For  Piemonte.  **  Bv  Krupp's  formula.  f For  Piemonte,  Fieramosca,  Re  Umberto,  Ancona,  Doria, 

t There  are  four  tvpes  of  tliese  bores,  viz.— types  Lauria,  Lepanto,  Italia,  Yalente.  § For  Duilio,  Dándolo,  Formidabile.  The  Piemonte  has  a 40-ealibre  gun. 


RUSSIAN  NAVAL  ORDNANCE. 


SPANISH  NAVAL  ORDNANCE. 
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18  and  16-cm.  Pailiser  gima  and  16  and  13-cm.  Parrot  gnus  also  exisl,  and  some  bronze  muzzle  loaders.  St.  BtandB  for  Steel ; I.  for  Iron. 

There  is  also  a 20-em.  (7  37-iu.)  B.L.  Hontoria,  Pattern  79,  weighing  0'8  toas,  firing  an  armour-piercing  projectile  weighing  180-8  Ibs.  witli  a cliarge  of  61-73  lbs. 
* Total  length,  the  lengtli  of  bore  not  being  supplied.  t By  Krnpp’s  formula.  \ These  weights  ¡nelude  the  charge  and  case. 


NAVAL  ORDNANCE  OF  SWEDEN  AND  NORWAY. 
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Sweden  — The  breech-loaders  liave  breech  serew-stoppers.  The  whole  of  tlie  guns  whieh  do  not  fire  shrapnel  discliarge  case-shot. 

Ncrway.- Besides  the  chilled  shell,  tliere  are  cliilled  solid  shot  for  the  26’7-cm.  and  the  20*2-cm.  guns,  and  for  all  muzzle-Ioaders  case-shot  also,  besidessteel  shrapnel tor 
some  Krnpp  guns.  * Máximum  rate  of  increasing  twist.  **  By  Fairbairn’s  formula.  t The  16*7  muzzle-loading  gim  tires  Steel  solía  shot. 


UNITED  STATES  NAVAL  ORDNANCE. 
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ELSWICK  QUICK-FIRING  GUNS.¡ 

This  Table  is  supplied  by  the  Manufacturéis. 
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Old'T  types  of  9*2-in.,  10-in.,  12-in.  and  13*5-in.  guns,  as  manufacturad  by  Vickers,  Sons  k Maxim,  Limited,  ara  not  euumerated  in  the  table,  but  only  modero  gnns  making  use  of  smokeless  p 
* Existing  gnns.  f The  perforations  tbrough  wrought  iron  (Tresidder'e)  are  added  by  the  compiler  for  purposes  of  compensen  J inder  manufacture. 


SCHNEIDER  - OANET  QUICE -FIRE  GUNS. 

TMs  Table  is  supplied  by  the  Manufacturera. 

* Guns  in  actual  use. 
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KRUPP  QUICK-FIRE  GUNS,  Model  1897. 

Table  supplied  by  Manufacturera. 

LIGHT  GTJNS. 
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Tabee  Reeatincj  to  Conversión  of  Measures. 


Length. 

Mktric  to  Engliüh.  English  to  Metric. 


I. 

Métres. 

II. 

Yards. 

m. 

Feet. 

IV. 

Tnches. 

V. 

Yards. 

VI. 

Métres. 

VII. 

Feet. 

VIII. 

Métres. 

IX. 

Inches. 

X. 

Centimétres. 

1 

1 093G 

3*2809 

39-37 

1 

0*91438 

1 

0 • 30479 

1 

2*5400 

2 

2*1873 

6*5618 

78-74 

2 

1 * 82877 

2 

0*60959 

2 

5*0799 

3 

3*2809 

9*8427 

118-11 

3 

2*74315 

3 

0*91438 

3 

7*6199 

4 

4*3745 

13*1236 

157-48 

4 

3*65753 

4 

1-21918 

4 

10*1598 

5 

5*4682 

16-4045 

196-85 

5 

4*57192 

5 

1-52397 

5 

12*6998 

6 

6*5618 

19-6854 

236-22 

6 

5*48630 

6 

1-82877 

6 

15*2397 

7 

7*6554 

22 • 9663 

275  * 60 

7 

6*40068 

7 

2*13356 

7 

17*7797 

8 

8 * 7491 

26 • 2472 

314-97 

8 

7*31507 

8 

2*43836 

8 

20*3196 

9 

9 * 8427 

29*5281 

354*34 

9 

8-22945 

9 

2*74315 

9 

22*8596 

Kx  PLAN ation. — To  convert  any  niimbc.r  from  one  measure  to  the  other,  take  the  valúes  of  the  different  múltiples  of 
10  by  shiibing  the  position  of  the  decimal  point,  and  add  togcther.  Thus,  ünd  the  number 


of  yarda 
in  2354  métres 
(see  cois.  I.  & II.). 
métres.  vards. 
2000=2187-3 
300=  328-09 
60=  64:08 

4=  4-37 


2354=2674-44 


of  feet 

oT  incites 

of  métres 

of  métres 

in  12-4  métres 

in  30*5  centimétres 

in  1026  yards 

in  1742  feet 

(see  cois.  1.  & III.). 

(see  cois.  I.  & IV.). 
Note,  1 m.  = 100cm. 

(see  cois.  V.  & VI.). 

(seecols.VII.&VIII.). 
feet.  metros. 

métres.  feet. 

yards.  métres. 

1000=304-79 

10  =32*809 

cms.  inches. 

1000=014-38 

700=213-36 

2 = 6-562 

30*  0=11  *811 

20=  18-29 

40=  12-19 

0-4=  1-312 

•6=  -197 

6=  5-49 

2=  0-ül 

.-.  12-4=40*683 

.-.  30-5  = 12-008 

1020=938-16 

.-.  1742=530-95 

of  ccntimétres 
in  17-72  Ins. 
(see  oola.  IX  & X.) 
indios.  cnis. 
10*0  =25-400 
7-0  =17-780 
0-7  = 1-778 
•02=  -051 


17-72=46-009 


Note. — A ready  way  of  approximately  converting  all  French  measures  into  English  inches  Is  to  multlply  by  4 and  apply 
the  decimal  point  by  comraon  sense — Tbus  for  a 15-cm.  gun  ; 16  x 4 = 60.  Now  thia  Calibre  cannot  be  60  inches,  ñor  can 
It  be  0-6  inch  ; therefore  it  must  be  6 inchea.  (The  exact  valué  is  5-906  in.) 


JVeight. 

Metric  to  English.  ' English  to  Metric. 


I. 

Kilo- 
g ruin  mes. 

II. 

Tons. 

III. 

Pound8 

Avoirdupois. 

IV. 

Grains 

Troy. 

V. 

Tons. 

VI. 

Milliers. 

VTI. 

Pounds 

Avoir- 

dupois. 

VIH. 

Kilo- 

grammes. 

IX. 

Grains. 

Troy. 

X. 

Gramme  . 

1 

•000984 

2 * 2046 

15432*3 

1 

1 016 

1 

0*4536 

1 

*0648 

2 

•001968 

4*4092 

30864*7 

2 

2 * 032 

2 

0*9072 

2 

*1296 

3 

•002953 

6*6139 

46297  * 0 

3 

3*048 

3 

1 *3608 

3 

• 1944 

4 

• 003937 

8*8185 

61729*4 

4 

4*064 

4 

1*8144 

4 

•2592 

5 

*004921 

11-0231 

77161*7 

5 

5*080 

5 

2*2680 

5 

•3240 

6 

*005905 

13-2277 

92594*1 

6 

6*096 

6 

2*7216 

6 

•3888 

7 

006889 

15*4323 

108026-4 

7 

7*112 

7 

3*1751 

7 

•4536 

8 

*007874 

17*6370 

123458*8 

8 

8*128 

8 

3*6287 

8 

•5184 

9 

*008858 

19*8416 

138891  * 1 

9 

9*144 

9 

4*0823 

9 

•5832 

Explanation. — To  convert  any  number  from  one  measure  to  the  other,  take  the  valúes  of  the  differont  múltiples  of  10 
by  shifting  the  position  of  the  decimal  point,  and  add  together.  Thus,  ünd  the  number 


of  tona 

ln  35  milliers 
(see  cois.  I.  & II. 
Note,  1000  kg. 

— 1 millier). 
inilliers.  tons 
30  = 29-53 
5 = 4-92 


,*.  35  = 34-46 


of  pounds 

of  grains 

of  milliers 

of  ki logrammes 

in  56*3  kilo- 

in  120  grammes 

in  38  tons 

in  68  pounds 
(see  cois.  Vil.  &VHI). 

grammes. 

(see  cois.  J.  & IV. 

(see  cois.  V.  & VI.). 

(seo  cois.  1.  Se  III.). 
kgrms.  lbs. 

50  =110*231 

Note,  1000  grms. 
= 1 kg. ) 

grammes.  grains. 

tons.  milliers. 

Iba.  kgs. 

6 = 13*228 

100=1543-23 

30  = 30-48 

60  = 27-216 

0-3=  -661 

20=  308-65 

8 = 8-13 

8 = 3-629 

.-.  56-3=124-120 

.-.  120=1851*88 

.-.  38  = 38*61 

68  = 30-845 

of  gramínea 
in  85  grains 
(see  cois.  IX.  & X.). 


grains.  grammes. 
80  = 6*184 
6 = 0-324 

86  = 6-608 


Note. — 7000  grains  troy=l  pound  avoirdupois. 
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THE  NAVAL  ANNUAL. 


PRESSURE. 


Mktkic  to  English  to  Atmospiiekio  Ekolish  to 

Enoltsh.  Mbtiuc.  to  English.  Atmospheric. 


I. 

Klio- 

grammes 

per 

equare 

centi- 

métre. 

II. 

Pounds 

per 

equare 

indi. 

III. 

Tona 

per 

squaro 

inch. 

IV. 

Pounds 

per 

square 

inch. 

V. 

Kilo- 

grammes 

per 

squaro 

centi- 

métre. 

VI. 

Tons 

per 

square 

iuch. 

VII. 

Kilo- 

grammes 

per 

square 

centi- 

métre. 

VIII. 

Atmo- 

spheres. 

IX. 

Tons  per 
sq  uare 
inch. 

X. 

Tons 

per 

square 

inch. 

XI. 

Atino- 

splieres. 

1 

14  223 

• 00635 

1 

07031 

1 

157*49 

1 

•00656 

1 

1 52  * 38 

2 

i 28  * 440 

•01270 

2 

•14062 

2 

314-99 

2 

•01313 

2 

304-76 

3 

42  * 668 

•01905 

3 

•21093 

3 

472-48 

3 

*01969 

3 

1 457-14 

4 

56-891 

• 02540 

4 

•28124 

4 

629 • 97 

4 

• 02625 

4 

609 • 52 

5 

71-114 

•03175 

5 

•35155 

5 

787 • 47 

5 

•03281 

5 

761*91 

6 

85  * 337 

•03810 

6 

•42186 

6 

944-96 

6 

• 03938 

6 

914-29 

7 

99 • 560 

•04445 

7 

•49217 

7 

1102-45 

7 

•04594 

7 

1066-67 

8 

113-783 

* 05080 

8 

•56248 

8 

1259-95 

8 

• 05250 

8 

1219-05 

9 

128005 

•05715 

9 

•63279 

9 

141744 

9 

•05906 

9 

1371-43 

Note. — Ono  atmosphere  is  taken  to  be  14*7  lbs.  por  equare  iuch. 


Explanation. — To  convert  any  number  fYom  one  measure  to  the  otber,  take  tbe  valúes  of  tbe  dlíTereni  'múltiples  of  lo 
by  Bhifting  tbe  position  of  the  decimal  point,  and  add  together.  Thus,  flnd  the  number 


of  pounds 
per  square  inch 
in  32*1  kilo- 
grummes  per 
equare  centímetro 
(see  cola.  1.  & 11.). 
kgs.  per  lbs.  per 

sq.  cm.  sq.  in. 

30  = 420*68 

2 = 28*46 

0*1  = 1*42 

of  tons 

per  square  inch 
in  3210  kilo- 
grauimes  per 
square  centímetro 
(see  cois.  I.  & III.). 
kgs.  por  tons  per 
sq.  cm.  sq.  in. 
3000  = 19*05 
200  = 1*27 

10  — -06 

of  kllogrammes 
per  square 
centímetro  in 
16  lbs.  per 
square  inch 
(see  cois.  IV.  & V.). 

lbs.  per  kgs.  per 
sq.  In.  eq.  cm. 

10  = -7031 
5 = -3616 

of  kllogrammes 
per  square 
centimetre  in 
18-3  tons  per 
square  inch 
(seecols.  VI.&VII.). 
tons  per  kgs.  per 
sq.  in.  sq.  cm. 

10  = 1574*9 

8 = 1259-95 

0*3  = 47*25 

of  tons  of  atuiosphereB 

per  square  inch  in  14*0  tons 

in  3254  atmo-  per  square  inch 

spheres.  (see  cois.  X.  & XI.). 

(see  cois.  V 11 1 . & IX.). 

atmo-  tons  per  tons  per  atmo- 

sphcre8.  sq.  iuch.  sq.  in.  spheres. 

3000  = 19*69  10  = 1523  8 

200  = 1*31  4 = 609*6 

60  = -33  0-6  = 91*4 

4 = *03  

I A • ft  OOO  7 

32*1  = 466*66 

.*.  3210  = 20-38 

.-.  16  =1-0647 

.-.  18*3  = 2882-10 

.-.  3264  = 21-36 

ENERGY. 


Mktkic  to 
English. 


Enolish  to 
Mktkic. 


I. 

Métre- 

tons. 

II. 

Foot- 

tons. 

III. 

Foot- 

tons. 

IV. 

Métre- 

tons. 

1 

3-2291 

1 

0-3097 

2 

6-4581 

2 

0-6194 

3 

9 • 6872 

3 

0-9291 

4 

12-9162 

4 

1 • 2388 

5 

161453 

5 

1-5484 

6 

19-3713 

6 

1-8581 

7 

22  * 6034 

7 

2-1678 

8 

25 • 8321 

8 

2-4775 

9 

29  0615 

9 

2-7872 

Explanation. — To  convert  any  number  from  one  measure  to 
the  other,  take  the  valúes  of  the  diflerent  múltiples  of  10  by 
shifting  the  position  of  the  decimal  point,  and  add  together. 
Tima  ti nd  the  number 


of  foot-tons 
In  4367  métre- 
tons 

(see  cois.  1.  & II.). 

métre-  foot- 
tons.  tona. 
4000  = 12916*2 
300  = 968-72 

60  = 193*71 

7 = 22*60 


4367  = 14101*26 


of  métre-tons 
in  3692  foot-tons 
(see  cois. 

III.  ¿i  IV.). 

fóqt-  métre- 

tons.  tona. 

3000  = 929*1 
600  = 164*84 
90  = 27*87 

2 = *62 

*.  3692  = 1112*43 


1 métre- ton  is  termed  a “Uluamode  " in  ltaly. 


PERFORATION  THROUGH  IKON  AN1¡)  STEEL 
WITH  THE  FACE  NOT  HARDENEÜ. 

To  obtaln  perforation  through  Steel  equivalent  to  a glvon 
perforation  tbrougb  i ron,  and  -uics  vttrsa . 

1 incb  Steel  = 1 1 inches  iron  ; 
tbat  is,  4 luches  Steel  = 6 inches  iron. 

Thus,  given  9-4  luches  perforation  through  iron, 

4 

9*4  X - = 7*62  inches  Steel  ; 

6 

or,  given  6*2  inches  Steel, 

6 

6*2  x - = 6-6  inches  iron. 
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Statement  of  the  First  Lord  of  the  Admiralty 

\ 

explanatory  of  the  Navy  Estimates  for 
1900-1901. 

The  Navy  Estimates  for  1900—1901  amount  to  a net  total  of 
£27,522,000,  being  an  increase  of  £928,100  beyoncl  tlie  amount  of 
£26,594,500  votecl  for  the  year  1899—1900. 

Of  this  sum  of  £928,100  the  various  Votes  connected  with  the 
personnel  account  for  £447,600.  The  gi’eater  part  of  this  amount  is 
due  to  the  increase  in  the  numbers  voted.  Among  other  causes 
which  have  contributcd  to  produce  this  inerease  are  the  grant  of 
higher  pay  to  the  Marines  sanctioned  last  yeai\  and  various  improve- 
ments  iu  pay  and  allowances  to  the  Medical  Service. 

The  miscellaneous  Votes  show  an  increase  of  £27,900. 

The  Works  Vote  shows  an  increase  of  £50,700. 

The  Vote  for  Ordnance  is  increased  by  £293,900,  which,  however, 
ineludes  a sum  of  £117,000  for  ammunibion  transferred  to  the  Army 
in  this  financial  year,  and  which,  though  paid  for,  could  not  be 
replaced  until  next  year. 

Vote  8 shows  a net  increase  of  £108,000.  The  three  sub-heads  of 
which  it  is  composed  show  the  following  comparison  : — 

Section  I. — Dockyard  wages,  &c. — Inerease  . . £95,000 

Section  II. — Naval  stores,  inoluding  steam  vessel  coal — 

Inerease  ........  285,000 

Section  III. — Cont.ract  woi*k — Decrease  . . . 272,000 

A.  considerable  amount  of  unforeseen  and  exceptional  expenditure, 
for  which  otherwise  a Supplementary  Estímate  would  have  been 
necessary,  has,  with  the  consent  of  the  Treasury,  been  defrayed  out  of 
the  unspent  balance  on  the  vote  for  contract  work.  Among  the 
principal  Ítems  are  upwards  of  £350,000  exccss  expenditure  on  coal, 
due  partly  to  increased  cosü,  partly  to  operations  in  connection  with 
South  Africa,  partly  to  strengthening  of  stocks  ; about  £300,000  on 
the  victualling  vote ; £50,000  for  extra  dockyard  labour ; nearly 
£300,000  for  increased  prices  and  increased  purchases  of  Naval 
Stores  oblier  than  coals.  Smaller  additional  sums  have  also  been 
spent  on  sea  conveyance,  telegraphic  communication,  and  miscella- 
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neous  ítems.  The  State  of  war  with  the  South  A frican  ítepublics, 
and  its  attendant  circumstances,  naturally  caused  a considerable 
expenditure  beyond  that  provided  for  in  the  original  Estímate.  The 
total  additional  expenditure  thus  incurred,  or  still  to  be  incurred 
during  the  financial  year,  amounts  to  a little  more  than  £1,000,000. 

NUMBERS. 

The  total  nurnber  of  Oííicers,  Seamen  and  Boys,  Coastguard,  and 
Royal  Marines  voted  for  the  year  1900—1901  is  114,880,  being  an 
increase  of  4,240  as  compared  with  the  nurnber  voted  in  the  year 
1899-1900. 

The  total  nurnber  borne  on  the  lst  February,  1900,  was  110,273, 
leaving  367  to  be  added  in  the  last  two  months  of  the  financial  year. 
The  nurnber  similarly  borne  on  lst  February,  1899,  was  105,280. 
Eecruiting  generally  has  been  good,  and  it  is  expected  that  the  total 
nurnber  voted  will  be  probably  reached  by  the  lst  April  next,  though 
there  may  still  be  a falling  off  in  some  of  the  artificer  ratings. 

The  additions  proposed  are  composed  as  follows : — 

220  Officers. 

3,050  Petty  Officers  and  Seamen. 

150  Engine-room  Staff. 

200  Miscellaneous. 

300  Marines. 

320  Apprentices  (Artizan  ratings). 

4,240 


Consequent  on  the  gradual  increase  in  the  list  of  Oaptains  and 
Commanders,  sanctioned  by  Order  in  Council  of  Novernber,  1898,  the 
nurnber  of  Officers  eligible  for  higher  ratea  of  full  and  lialf  pay  has 
been  proportionately  increased. 

The  promotion,  status , and  pay  of  Engineer  Officers  ha  ve  been 
recen  ti  y considered  by  a Committee  of  the  I3oard,  with  the  result 
that  the  following  changes  llave  been  approved  : — 

The  list  of  Chief  Inspectors  of  Macliinery  has  been  increased  from 
5 to  8,  and  that  of  Inspectors  of  Machinory  from  8 to  13. 

The  Engineer-in -Chief  has  been  given  the  relative  rank  of  a Eear- 
Admiral. 

The  rank  of  Staff  Engineer  has  been  abolished. 

Chief  Engineers  will  rank  with  Lieutenants  of  and  above  8 years’ 
seniority,  wliilc  Engineers  on  pi’omotion  will  rank  with  Lien- 
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tenants  of  lesa  than  8 years’  semórity,  instead  of  as  now,  with  but 
after  Lieutenants. 

In  other  respects  the  relative  rank  of  Engineor  officers  remains 
unchanged. 

Enginecrs  will  be  given  a new  scale  of  pay,  viz.  — 

On  promotion  .....  lOs.  a day. 

After  4 years  . . . . lis.  „ 

After  8 „ . . . . . 12$.  ,, 

And  the  allowance  of  ls.  a day  at  present  paid  to  Sénior  Engineers 
for  all  ships  will  be  replaced  by  a scale  varying,  according  to 
responsibility,  from  ls.  to  2s.  Gd.  a day. 

Xn  order  to  further  encourage  signalling  in  the  ISTavy,  an  allowance 
of  8 d.  a day  for  instructional  duties  will  be  granted  to  40  Ohief  or 
other  Ycomcn  of  Signáis  in  Battleships,  first-class  Cruisers  and  Depot 
Ships,  and  the  “higher  standard”  allowance  of  3d.  a day  will  be 
granted  to  an  increased  number  of  petty  ofíicers  and  men  of  the 
signal  elass  above  the  rating  of  signalmen. 

The  numbers  of  Inspectors-General  and  Deputy  Inspeetors-General 
of  Hospitals  and  Eleets  have  been  increased,  and  the  conditions 
required  for  promotion  to  tliese  ranlcs  have  been  modiñed. 

The  period  of  the  conrse  of  instruction  at  Ilaslar  TTospital  for 
surgeons  on  entry  has  been  extended,  and  the  award  of  prizes  at  the 
end  of  each  session  introduced. 

The  number  of  medical  officers  allowed  to  undergo  periods  of 
study  at  medical  schools  has  been  considerably  increased,  and  the 
privilege  extended  to  the  sénior  ranks. 

An  additional  professor  has  been  appointed  on  the  instrncting  staff 
at  Haslar  in  connection  with  the  study  of  diseases  of  foreign  stations. 

Medical  officers  newly  cntered  will  in  future  be  only  required  to 
provide  themselves  with  a-  pocket  case  of  instruments,  as  all  ships 
bearing  medical  officers,  and  naval  and  marine  barracks,  will  be 
supplied  with  surgical  instruments  at  the  public  cost  within  the  next 
three  years. 

To  meet  the  difficulty  of  recruiting  suitable  men  for  the  rating  of 
sick  berth  atiendan t,  the  pay  and  prospects  of  this  elass  have  been 
improved,  and  the  rank  of  warrant  officer  granted  to  the  position  of 
ward  master  at  the  three  principal  hospitals.  An  extended  course  of 
training  will  be  introduced  for  probationers. 

The  boys’  training  ship  Ganges,  which  had  been  stationed  at 
Ealmouth,  has  been  removed  to  Harwich,  which  it  is  hoped  will 
encourage  the  recruiting  of  boys  on  the;  East  Co&stt 
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Consequent  on  the  recommendations  of  a Committee  appointed  by 
the  Board,  tbe  pay  and  position  of  domestics  have  been  consider*ably 
improved  witli  the  object  of  attracting  a more  desirable  class  of  raen, 
and  of  relio  ving  officers  of  many  expenses  and  difñcnlties  inherent  in 
the  former  system. 

Thü  Boyal  Mahines. 

2585  recruits  were  raised  for  the  corps  during  the  year,  of  whom 
676  joined  the  artillery  branch.  The  average  height  of  these  men  on 
cntry  ranged  from  5 ft.  7 A-  in.  to  5 ft.  8 in.  for  the  Boyal  Marino 
Artillery,  from  5 ft.  5¿-  in.  to  5 ft.  6.  in.  for  the  Boyal  Marine  Liglit 
Infahtry. 

The  wastage  of  the  corps  for  the  twelve  months  amounted  to 
2078  men. 

An  additional  annnal  gratnitous  issue  of  a pair  of  can  vas  shoes  has 
been  approved  for  all  non- commissioned  officers  and  men  serving  on 
slrore  for  the  purpose  of  relieving  the  feet  after  marching,  &c.  This 
issue  will  commence  on  the  Ist  April  next. 

The  barrack  room  accommodation  at  Walmer  is  still  insufficient 
for  the  quartering  of  the  whole  of  the  recruits  at  the  depót,  and  the 
temporary  removal  of  the  Boyal  Marine  Artillery  recruits  to  Eastney 
therefpre  still  continúes.  Additional  accommodation,  whieli  is  also 
required  at  the  latter  establishment,  is  being  provided  by  the  con- 
versión of  the  married  quarters  into  bax*rack  rooms.  This  work  will 
be  completed  shortly. 

The  building  of  the  new  hospital  at  Walmer  is  ncaring  complction. 
Stops  will  then  be  taken  to  provide  additional  accommodation  by  the 
conversión  of  the  oíd  hospital  into  single  meii’s  quarters. 

A gymnasium  has  been  built  at  Eastney  and  taken  over  for  use. 

The  Eastney  rifle  range  has  been  completed  up  to  500  yards,  and 
good  progress  is  being  inade  with  the  remaining  portion. 

The  negotiations  for  procuring  a rifle  range  at  Plymouth  for*  the 
use  of  the  Boyal  Marines  have  not  yet  been  concluded.  Consequently, 
for  the  greater  part  of  the  year  the  practice  was  carried  out  at  Brown- 
down.  The  Army  ranges  at  Tregantle,  however,  are  now  temporarily 
available. 

The  armament  of  the  gun-drill  batteries  at  the  several  divisions 
has  been  improved  by  the  addition  of  several  quick-flring  guns  ; 
several  of  the  ordinary  breech-loading  guns  have  also  been  replaced 
by  quick-flring  guns.  \ 

At  the  Ohatham  división  a new  drill  battery  for  light  quick-flring 
and  machine  guns  is  building,  and  will  be  finished  shortly. 

A battalion  of  Marines  took  part  in  the  army  drills  and  manceuvres 


FTKST  LiOHD’S  MEMORANDUM. 


387 


on  Salisbury  Plain  during  tlae  month  of  J uly.  The  men  were  attached 
to  the  3rd  Brigade,  consisting  of  Guarda  and  Lincolnshire  Begiments. 

The  detaehmcnt  of  Boyal  Marine  Artillery  lent  to  the  Dominion 
Government  for  submarine  and  defence  work  at  Vancouver  Island 
were  finally  withdrawn  in  September  last  after  six  years’  useful  work 
at  tliat  station. 

Eight  field  and  six  company  officers  have  becn  lent  to  the  Army 
for  special  Service  during  the  war  in  South  Africa. 

Naval  Beserves. 

The  total  number  of  executive  officers  now  on  the  active  list,  who 
have  ser  ved  for  twelve  months  or  more  in  the  Navy,  or  who  are  now 
undergoing  twelve  months’  training,  is  267,  an  increase  of  twenty- 
four  since  last  year. 

Vacan  cíes  for  executive  officers  are  filled  up  as  soon  as  they  occur. 
There  are  now  302  qualified  candidates  on  the  list  of  applicants  for 
appointinent  to  the  Beserve,  but  only  about  fifty  vacancies  can  be 
filled  in  the  course  of  a year,  twenty  of  whieh  are  given  to  cadets 
nominated  from  the  mercan  tile  training  ships,  Worcester  and  Conway. 

The  establishment  of  engineer  officers.  Boyal  Naval  Beserve,  is 
fixed  at  400.  Tlie  present  number  borne  is  380,  being  an  increase  of 
29  over  last  year,  and  it  is  anticipated  that  all  vacancies  will  be  filled 
within  the  next  six  months  at  the  present  rate  of  volunteering. 

The  Instructional  Classes  for  Engineers  in  the  Home  Dookyard 
Beserves,  commenced  in  1898,  have  been  continued.  Three  courses 
of  six  officers  are  held  each  year,  and  the  number  of  applicants  is  far 
in  excess  of  the  number  autliorized.  The  officers  who  have  been  tlirough 
the  course  have  been  well  reported  on  for  conduct  and  attention,  and 
have  appreciated  the  instruction  and  ex  p crien  ce  afforded. 

During  the  year  1899,  1,292  seamen  and  544  firemen  were  enrolled, 
as  compared  with  2,536  and  621  respectively  in  1898. 

On  the  31st  Deceinber,  1899,  the  numbers  borne,  as  compared  with 
the  numbers  voted,  were  : — 


— 

Voted. 

Borne. 

Qualified  Seamen,  and  lst  Class  (oíd  system)  . 

• 

. 

. 

11,700 

11,001 

Seamen  Class  and  2nd  Class  (oíd  system) 

• 

• 

• 

11,300 

10,961 

Firemen  ....... 

3500 

3491 

Boys  ........ 

250 

256 

Totals  ..... 

• 

• 

• 

26,750 

25,712 
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The  numbers  votecl  fox*  1899  included  an  inerease  of  1,000  beyond 
the  numbors  voted  for  1898,  and  tbe  above  figui’es  show  that  tbey 
have  not  been  obtained. 

During  tbe  year  endiug  31st  December,  1899,  980  men  wero 
embarked  for  six  months’  naval  training.  In  1898  tbe  number 

was  1,711. 

The  decrease  in  tbe  numbers  entered  and  also  in  tbose  embarked 
for  naval  training  occurred  cbiefiy  in  tbe  earlier  montbs  of  tbe 
íinancial  ycar,  when  tbe  fisbing  industry  was  unusually  active.  It  is 
also  stated  that  lattei'ly  unusually  good  wages  llave  prevailed  owing 
to  the  lai’ge  number  of  transports  employed,  and  that  there  bave  been 
many  vacancies  at  the  docks,  owing  to  Rosei'vists  being  called  up  for 
Service  witb  the  colours. 

The  result  of  tbe  six  months’  training  in  a man-of-war  on  tbe  men 
is  remai'kably  good,  and  it  is  quite  easy  to  distinguish  among  the  men 
on  drill  at  a Eoyal  Naval  Reserve  Battery  tbose  who  bave  been  through 
the  six  months’  ti*aining.  Tbe  number  now  serving  afloat  is  448. 

500  Reserve  men,  including  53  firemen,  served  in  sbips  during  tbe 
manoeuvres,  and  were  well  reported  on. 

All  Eoyal  Naval  Reserve  drill  sbips  and  batteries  bave  now 
received  3-pi\  Q.-E.  guns,  and  will  all  bave  received  6-in.  Q.-E.  C. 
guns  by  the  end  of  tbe  present  íinancial  year.  Ten  Maxim  guns  have 
also  been  supplied.  It  is  in  contemplation  to  supply  all  Eoyal  Naval 
Eesei've  drill  sbips  and  batteries  witb  Maxim  guns,  and  witb  5-in. 
Q.-E.  O.  guns  to  replace  the  remaining  obsolete  M.  L.  E.  guns.  A 
commencement  will  be  made  during  tbe  fortbeoming  financial  year. 

The  gunboat  Gleaner  liaving  pi-oved  a success  in  training  tbe  Eoyal 
Naval  Reserve  ofíicers  and  men  of  the  Pi'esident  by  taking  tliem  to 
tbe  Nore  for  target  practice  witb  modern  4*7-in.  and  3-pr.  guns,  tbe 
gunboat  Antelope  lias  been  stationed  at  Portishead  to  train  tbe  Eoyal 
Naval  Reserve  ofíicers  and  men  of  tbe  Dsedalus  in  the  same  manner. 

Considerable  corresponden  ce  has  talcen  place  witb  regard  to  a 
1 argel'  and  more  tborough  development  of  a system  of  Naval  Reserves 
in  tbe  Austi'alian  Oolonies,  but  it  lias  been  considei’ed  most  expedient 
to  await  the  establishmcnt  of  onc  central  authoi’ity  under  the  sóbeme 
of  federation,  so  as  to  organize  a central  system  of  Colonial  Naval 
Reserves  if  an  agreement  can  be  ari'ived  at. 

Negotiations  ai'e  still  in  progress  as  to  the  formation  of  a Naval 
Reserve  in  Cañada.  It  is  sought  to  overeóme  tbe  dilbculty  created 
by  tbe  requirement  of  a six  montbs’  ti'aining  at  sea  in  a man-of-war, 
wbicb  is  one  of  tbe  conditions  of  Service  in  tbe  United  ICingdom. 

Other  plans  for  strengtbening  anc}  ¿leveloping  our  system  of 
Reserves  are  under  coasid eration . 
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MO  BILISATION. 

The  number  of  vessels  and  torpedo  boats  taking  part  in  tlie 
manoeuvres  ia  1899  was  117,  manned  by  28,839  ofñcers  and  men. 

The  total  number  of  coastguard  men  embarked  was  1,433,  and  of 
Royal  2STaval  Reserve,  ofíicers  and  men,  571. 

Getachments  consisting  approximately  of  98  officers  and  1,192 
seamen  and  marines  ha  ve  been  landed  frorn  the  ships  at  the  Cape  for 
temporary  Service  with  the  land  forces  in  South  Africa. 

The  number  of  ships  in  commission  for  home  and  foreign  Service 
on  lst  January,  1899,  was  339;  on  lst  January,  1900,  the  number 
was  348. 

The  eífective  strength  of  the  number  of  ships  in  commission  for 
active  Service  has  been  increased  by  the  transfer  of  the  ofíicers  and 
men  of  the  ships  formerly  belonging  to  the  training  squadron  to  four 
modern  cruisers,  viz.,  the  St.  George,  Juno,  Minerva,  and  Cambrian. 
These  ships  are  still  kept  together  as  a sepárate  squadron  under  a 
Commodore. 

During  the  past  year  several  ships  of  a new  type  have  been  com- 
missioned.  The  Canopus  has  relieved  the  Anson  on  the  Mediterranean 
Station,  and  the  Ocean  is  about  to  relieve  the  Uood.  The  Ilermes 
has  joined  the  "NT orth  America  Squadron,  and  her  sister  ship,  the 
Ilighfiyer,  is  now  in  commission,  and  will  proceed  later  to  the  Dast 
Indies  as  flagshij). 

As  í’egards  other  reíiefs,  the  Renown  has  been  rcplaced  on  the  ISTorth 
America  Station  by  a first-class  cruiser,  and  is  now  the  flagship  of 
the  commander-in-chief  on  the  Mediterranean  Station.  The  Terrible, 
which  was  destined  for  the  China  Station,  and  the  Powerful,  which 
was  on  her  way  home,  have  been  teinporarily  detained  at  the  Cape. 
The  squadron  in  South  African  waters  has  been  further  reinforced 
by  fíve  cruisers  detached  frorn  the  Channel,  Mediterx-anean,  and  Kast 
Indies  Squadrons. 

The  four  river  gunboats  sent  out  to  the  China  Station  in  sections 
in  the  autumn  of  1898  wcre  all  commissioned  during  1899,  three  for 
the  Yangtsze  River,  and  one  for  the  West  River.  Another  of  these 
gunboats  is  now  on  passage  out,  and,  on  arrival,  will  be  put  together 
for  Service  in  the  West  River. 

Two  torpedo-boat  destroyers  have  been  attached  to  each  of  the 
gunnery  scliools  and  one  to  each  torpedo  school  for  training  pur- 
poses.  It  is  intended  later  to  attaeli  a sea-going  cruiser  to  each 
gunnery  school,  in  place  of  one  of  these  destroyers,  for  the  purpose 
of  enabling  firing  to  be  carried  out  under  modern  eonditions. 
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Steps  are  being  taken  to  provide  kits  fox'  a furtlxer  number  of 
10,000  men  of  the  Royal  Naval  Reserve  and  pensioners  wlieu  called 
out  for  active  Service,  inalcing  a total  of  20,000  kits  that  will  be 
ready  for  immediate  issue  froxn  the  victualling  yards  slxould  the 
occasion  for  thcii'  use  al  ise. 


COALING  OF  THE  FhEET. 

Ai’rangenxents  connected  with  the  coaling  of  the  fleet  have  been 
under  the  special  consideration  of  the  board.  Steps  have  been  taken 
to  mcrease  the  resex’ve  stocks  at  certain  of  our  coaling  stations,  and 
expei'iments  are  in  progress  with  the  object  of  selecting  a patent  fuel 
suitable  as  a special  reserve  on  the  more  distant  stations. 

Arrangements  ax*e  being  inade  foi*  the  institution  of  a System  of 
supply  of  coal  to  certain  fleets  and  dockyai'ds  by  colliers  directly 
under  Admiralty  control,  a successful  experiment  in  this  direction 
liaving  been  made  in  the  course  of  the  year.  Efforts  are  being  made 
to  widen  the  area  of  supply  as  far  as  practicable,  and  to  take  advan- 
tage  of  the  coal  resources  of  the  Colonies  when  local  coal  can  be 
sliown  to  be  of  suitable  quality  for  Tí er  Majesty’s  ships,  and  can  be 
suxxplied  at  reasonable  rates.  Steps  have  been  taken  to  provide  for 
a eei’tain  quantity  of  New  Zealand  coal  from  the  "West  Poi't  Collieries 
for  use  on  the  China  station,  and  local  Australian  coal  is  now  used 
on  the  Australian  station  as  fax*  as  cii'cumstances  permit. 

Transport  Service. 

Since  the  beginning  of  July  181  transpox'ts  and  freight  ships 
(including  second  voyages)  have  been  engaged  in  the  conveyance  to 
South  Africa  of  a foi'ce  of  132,384  officex’s  and  men,  23,345  hox’ses, 
and  26,364  mules,  exclusive  of  the  troops,  hoi'ses,  &c.,  conveyed  from 
India  and  the  Colonies  under  local  arrangements,  and  of  certain 
voluntcer  detachments  and  special  coi'ps. 

New  Construction. 

The  abnormal  activity  in  shipbuilding  and  engineei’ing,  which  was 
described  in  the  statement  of  last  yeai',  has  continued  during  1899— 
1900,  and  has  seriously  aífected  progress  and  expenditui’e  on  ships, 
machinery,  and  armour.  Delays  in  delivery  of  material,  difíiculties 
in  secui'ing  adequate  numbers  of  workmen,  and  otlier  cix'cumstances. 
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have  caused  tbe  aggregate  earnings  on  contract  work  to  fall  short  of 
tlie  estimated  amount  by  about  £1,400,000,  tbougb  tbe  estímate  was 
carefully  calculated  on  tbe  basis  of  actual  earnings  in  past  years  on 
sliips  of  similar  cbaracter  and  on  very  cióse  investigation  of  tbe 
possible  output  of  armour. 

While  tbe  most  marked  effect  of  these  exceptional  conditions  is 
sliown  in  tbe  contract  vote,  progress  in  tbe  construction  of  dockyard 
sbips  bas  also  been  somewbat  affected,  especially  in  connection  witb 
tbe  supply  of  propelling  macliinery  and  armour.  It  is  tbe  rate  of 
tliis  supply  which  will  practically  determine  tbe  dates  of  completion 
of  several  imporbant  ships. 

The  armour-plate  makers  llave  considerably  increased  tlieir  output 
during  the  year,  and  have  made  large-  extensions  of  plant.  Their 
total  output  will  be  nearly  50  per  cent,  greater  tban  it  was  in 
1898—99,  but  nevertheless  the  deliveries  will  fall  sbort  of  tbe  amount 
anticipated  by  £420,000  in  valué.  All  of  tbe  firma  liave  been  fully 
employed,  and  there  are  large  orders  yet  to  be  executed.  Tbe  situa- 
tion  is  one  of  gome  difficulty  ; but  there  is  every  reason  to  bope  that 
it  will  still  further  i m pro  ve  during  tbe  next  íinancial  year,  as  new 
extensions  of  plant  come  into  use. 

The  fact  that  so  largo  a number  of  ships  now  in  construction 
are  designed  for  exceptionally  higli  speeds,  and  will,  therefore,  be 
equipped  witb  propelling  macliinery  of  great  power,  also  tends  to 
affect  tbe  rate  of  progress.  Macliinery  of  tliis  kind  can  only  be 
produced  by  firms  of  tbe  first  ranlc,  wlio  are  limited  in  number,  and 
who,  in  many  cases,  liave  otber  important  contracts  in  hand.  Longer 
periods  are  required  for  the  manufacture  and  erection  of  tbe 
macliinery,  witb  tbe  natural  result  of  more  time  being  necessary 
for  tbe  completion  of  tbe  sbips. 

BattlesKijps. 

The  Canopus  was  oommissioned  in  December  last,  and  is  on 
Service  in  tbe  Mcditerranean.  Tbe  Ocean  and  Goliath  will  be  com- 
pleted  tliis  financial  year.  Tbe  Glory  bas  been  delivered  by  the 
contractor,  and  is  now  makiug  ber  steam  triáis  as  a preliminary  to 
being  taken  in  hand  for  completion  at  Portsmoutb.  Tbe  completion 
of  tbe  Albion  bas  been  delayed  by  financial  difficulties  of  tbe  con- 
tractors  for  tbe  engines,  but  special  arrangements  have  been  made 
for  finishing  tbeir  work,  and  it  is  hoped  that  tbe  vessel  will  be 
delivered  shortly.  Tbe  sixth  ship  of  tbe  Canopus  class,  tbe  Ven- 
geance,  is  well  advanced,  and  ber  builders  anticúate  delivering  ber 
at  tbe  contract  date  in  July  next. 
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Good  progresa  has  been  made  with  the  six  battleships  of  the 
Formidable  class  which  are  building  in  tbe  doekyards,  especially 
witb  tbe  last  tbree  which  were  launched  in  tbe  autumu — namely, 
tbe  London,  on  tbe  21st  Septemfoer,  in  nine  montbs  after  laying 
down,  tbe  Bulwark  on  18th  October,  in  seven  montbs,  and  tbe 
Venerable  on  tbe  2nd  November,  in  ten  montbs.  Their  completion 
will  dcpend  on  the  delivei'y  of  certain  portions  of  their  armour.  It 
is  hoped  tbat  tbe  Formidable,  Irresistible,  and  Implacable  will  be 
completed  by  March,  1901,  and  tbe  London,  Brxlwark,  and  Venerable 
during  tbe  autumn  of  tliat  year. 

Four  vessels  of  the  Duncan  class,  building  by  contract,  have  been 
advanced  during  the  financial  year,  but  not  to  tbe  extent  tbat  would 
bave  been  possible  under  ordinary-  conditions. 

Two  otbers,  tbe  Albemarle  and  Montagu,  bave  been  begun  in  tbe 
doekyards. 

A.rmoxored  Cruisers. 

Fourteen  of  theso  vessels  are  now  in  course  of  construction. 
Particulars  of  their  designs  bave  been  furnished  in  previous  state- 
ments. 

Tbe  Cressy  class  were  tbe  first  laid  down,  all  being  built  by 
contract.  Two  of  tbe  six  vessels  of  this  class  bave  been  launched, 
and  it  is  hoped  tbat  tbey  will  be  delivered  by  tbe  contractors  during 
tbe  year  1900—1901.  Two  otbers  are  well  advanced. 

The  Drake  class  ineludes  four  vessels,  tbe  Drake  being  under  con- 
struction at  Pembroke,  and  tbe  romaining  tbree  vessels  in  private 
yards.  Considerable  delay  occurred  in  tbe  commenccment  of  tbe 
contract  sbips  ; good  progress  is  now  being  made,  but  it  is  too  soon 
to  forecast  tbe  dates  of  completion  witb  certainty. 

Tbe  new  class,  described  in  my  statement  last  year  as  vessels  of  a 
displacement  of  9,800  tons,  now  called  tbe  Monmouth  class,  ineludes 
four  vessels,  two  building  by  contract  and  two  in  the  Doekyards,  tbe 
two  latter  only  lately  commenced. 

First-clciss  Protected  Cruisers. 

The  vessels  of  this  class  which  were  building  at  tbe  commencement 
of  1899—1900  bave  all  been  completed,  witb  tbe  exception  of  the 
Spartiate,  which,  like  tbe  Albion,  has  been  delayed  by  financial 
difñculties  of  the  contractors  for  tbe  engines.  It  is  anticipated  tbat 
she  will  be  finished  in  tbe  autumn  of  this  year. 
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Second-clctss  Protected  Cruisers. 

Four  vcsscls  of  this  class  have  been  under  construction  during  the 
financial  year.  Three — the  Gladiator,  Ilermes,  and  Highflyer — are 
already  completed,  the  last  two  being  commissioned. 

The  Hyacinth  has  passed  tlirough  her  triáis  and  will  be  completed 
at  an  early  date. 

Third-class  Cruisers. 

Seven  of  these  vessels  (Pelorus  class)  were  under  construction  at 
the  commencement  of  this  financial  year.  All  exeept  the  Pandora 
will  be  completed  before  the  31st  March. 

It  was  contemplated  to  lay  down  three  new  third-class  cruisers  of 
rather  larger  dimensions  than  the  Peloiuis  class,  and  of  high  speed, 
and  a small  sum  was  inserted  in  the  Estimates  for  their  commence- 
ment. 

A thorough  investigation  has  since  been  made  of  alternative  designs 
for  the  proposed  vessels,  and  of  the  designs  for  vessels  of  a similar 
class  projected  or  building  for  foreign  Powers.  The  action  taken  by 
eacli  Power,  according  to  the  latest  information  in  respect  of  such 
designs,  has  also  been  under  revicw.  After  full  considei’ation  of  all 
the  eircumstances,  and  weighing  the  fact  that  the  cost  in  volved  in 
building  such  vessels  is  out  of  proportion  to  their  figliting  valué  and 
sea-keeping  qualities,  it  has  been  deemed  expcdient  not  to  proceed 
with  their  construction.  In  their  place  it  is  jnoposed  to  build  an 
impro  ved  second-class  cruiser  of  the  Hermes  type,  with  about 
21  knots  speed,  to  be  built  in  a doclcyard,  the  cost  of  which  would 
remain  within  the  limits  of  liability  for  the  three  third-class  cruisers. 
sanctioned  by  Parliament.  This  design  is  not  yet  complete. 

¡S loops  ccnd  Gunboats. 

Eight  sloops  have  been  in  progress.  Two  will  be  completed  this 
year,  and  four  next  year.  The  remaining  two  have  been  reoently 
commenced. 

Of  the  four  gunboats  (Dwarf  class)  two  have  been  completed, 
one  being  in  commission.  The  other  two,  which  were  delayed  at 
contractors’  works,  are  now  approaching  completion. 

Torpedo-boat  Destroyers.. 

The  total  number  of  vessels  in  this  class  is  108.  Forty-two  have 
trial  speeds  of  26  to  27  knots  ; 62  have  trial  speeds  of  30  knots ; and 
4 have  contract-speeds  ranging  from  31  to  33  knots. 
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Forfcy  of  tlie  first  caLegory  and  44  of  tlie  30-knot  class  liave  been 
completed  and  passed  through  their  triáis. 

Of  tlie  two  of  tlie  first  category  mentioned  in  the  statement  of  last 
year  as  having  new  boilers  fitted,  one  lias  passed  the  official  speed 
triáis,  obtaining  26-§  knots,  and  should  be  delivered  sliortly.  The 
sister  vessel  is  being  prepared  for  trial. 

Of  the  eigbteen  incomplete  vessels  of  the  30-knot  class,  tliree  liave 
becn  delivered,  but  liave  still  to  pass  their  speed  triáis.  Twelve  of 
the  remainder  were  ordered  last  year  under  the  Supplementary  Pro- 
gr amme  and  are  being  advanced.  The  first  of  tliese  will  probably 
be  delivered  immediately,  and  be  ready  to  undergo  her  official 
triáis. 

Of  the  four  remáining  Destroyers,  intended  to  develop  speeds 
-exeeeding  30  knots,  one  obtained  32  knots  on  her  preliminary  triáis, 
and  lias  been  delivered.  She  will  soon  undergo  her  official  triáis. 
Anotlier  vessel  of  equal  contract  speed  is  in  an  early  stage  of  con- 
struetion.  A third,  designed  for  33  knots,  has  been  undergoing  a 
long  series  of  preliminary  triáis,  but  has  not  yet  attained  tlie  full 
speed. 

The  fourtli  experimental  vessel  Í3  the  Viper,  wliicli  has  been  fitted 
with  Parsons’  Steam  Turbine.  The  contract  speed  in  tliis  case  is 
31  knots,  but  it  was  anticipated  that  a considerably  liigher  speed 
would  be  attained.  On  preliminary  triáis  (for  short  periods)  speeds 
•of  about  35  knots  liave  been  reached.  It  is  hoped  that  the  vessel 
will  soon  be  ready  for  her  official  triáis  ; and  it  is  proposed,  after 
tliese  triáis  are  completed,  to  malee  exhaustive  experimenta  with  her, 
as  great  importance  attaclies  to  tliis  novel  system  of  propulsión. 

Torpedo  Boals. 

The  two  torpedo-boats  included  in  the  programme  for  1899-1900 
are  under  construction.  The  contract  speed,  at  ordinary  load  dis- 
placement,  is  25  knots. 

Boyal  Yacht. 

The  new  Roy  al  Yacht  was  ready  for  her  steam  triáis  at  the 
beginning  of  Januai'y,  but  an  accident  which  occurred  to  lier  wliile 
undoclcing  at  Pembroke,  besides  damaging  the  vessel’s  bottom, 
revealed  a serious  miscalculation  of  weiglit  which  will  malee  con- 
siderable alterations  necessary  before  she  can  proceed  with  her 
triáis. 


FIRST  LOllD’S  MEMORANDUM. 


395 


NEW  SIIIPBUILDING  PEOGEAMME. 

In  the  coming  financial  yeax*  it  is  proposed  to  lay  down — 

2 Battleships. 

6 Eirst-class  armoured  cruisers. 

1 Second-class  cruiscr  (impro ved  Hermes). 

2 Sloops  (twin  screw). 

2 Liglit  drauglit  gunboats. 

2 Torpedo  boats. 

Of  these,  2 battleships,  2 armoured  cruisers,  1 second-class  cruiser, 
and  2 sloops  will  be  built  in  the  doekyards,  and  4 armoured  cruisers, 
2 gunboats,  and  2 torpedo  boats  will  be  built  by  contract. 

Summary. 

The  following  sliips  will  thus  be  under  construction  in  the  course 
of  the  year  : — 

17  Battleships. 

20  Armoured  cruisers. 

1 First-class  protected  cruiser. 

2 Second-class  protected  cruisers. 

1 Tliird-class  cruiser. 

8 Sloops. 

2 Light  draught  gunboats. 

4 Torpedo  boats. 

21  Torpedo-boat  destroyers. 

1 Boyal  yacht. 

Financial  Provisión  for  New  Construction. 

The  estimated  expenditure  on  new  construction  for  the  coming 
year,  exclusive  of  establisliment  charges,  is  less  by  £395,335  than  the 
sum  voted  for  the  same  purpose  in  the  present  year,  the  figures  being 
£8,460,146,  against  £8,855,481  for  1899—1900,  but  it  is  larger  by 
£1,131,179  than  the  anticipated  actual  expenditure  for  this  year — 
viz.,  £7,328,967 — -and  if  this  larger  sum  should  be  spent  in  1900—1901, 
it  will  represent  an  expenditure  larger  by  more  than  a million  than 
has  ever  yet  been  reached.  The  experience  gained  in  recent  years 
tliat,  after  the  inost  careful  calculations  as  to  the  probable  eai'nings  of 
contractors  for  liulls  of  ships,  machinery,  and  armour,  the  expenditure 
for  new  construction  has  continually  failed  to  reacli  the  sum  voted, 
has  been  taken  into  account  in  framing  the  Estímate  for  1900  -1901. 
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If  tlie  contractors  sliould  earri  more  instalments  than  are  estimated 
for  in  tlie  proposed  vote,  a Supplementary  Estímate  would,  of  course 
be  neccssary. 

Xt  sbould  be  observed  tliat  only  a portion  of  tlie  sbort  earnings  in 
the  present  year  will  añect  the  liabilities  of  1900—1901.  The  íinancial 
effect  of  slower  work  by  contractors  is  mainly  to  throw  part  of  tlie 
cost  on  later  years. 


Machineky  and  Boilers. 

The  following  vessels  have  completed  their  contract  steam-trials 
during  the  present  financial  year : — 

First-class  battleships. — Canopus,  Ocean,  and  Goliath. 

First- cías s cruiser. — Amphitrite. 

Second-class  cruisers. — Kermes,  Highflyer,  and  Hyacinth. 

Third-class  cruisers. — Perseus,  Pyramus,  Pioneer,  and  Prometheus. 

Sloop. — Rosario. 

Gunboats. — -Kwarf,  Thistle,  Bramble,  and  Britomart. 

Torpedo -boat  destroyers. — Eleven,  in  addition  to  one  wliich  eom- 
pleted  its  trial  between  the  date  of  the  last  Statement  and  Ist  April, 

1899. 

The  battleship  Glory,  the  sloop  Condor,  and  four  torpedo-boat 
destroyers  will  probably  complete  their  triáis  before  the  I st  April, 

1900. 

The  third-class  cruisers  Barham  and  Bellona,  and  the  torpedo 
gunboat  Seagull,  have  been  re-boilered  with  water-tube  boilers,  the 
two  first  with  Thornycroft  boilers,  and  the  last  with  ISTiclausse  boilers, 
and  have  satisfactorily  completed  their  full-power  steam  triáis  during 
the  present  year. 

The  torpedo  gunboats  Skipjaclc  and  Speedwell  have  been  iitted 
with  new  water-tube  boilers  of  the  Reed  or  stnall  tube  type,  and  with 
new  engines  of  6000  I.II.P.  The  adoption  of  water-tube  boilers  in 
conjunction  with  light  and  quick-running  niachinery  of  the  torpedo- 
boat  destróyer  type  has  enabled  the  I.H.P.  developed  in  tliese  vessels 
to  be  increased  from  3500  to  6000.  They  have  both  suceessfully 
completed  their  contract  niachinery  triáis. 

The  Sheldrake,  which  is  fitted  with  water-tube  boilers  of  the 
Babcock  and  "VVilcox  type,  having  tubes  of  a diametor  intermedíate 
between  tliose  of  the  large  and  small  tube  type,  has  completed  an 
exhaustive  series  of  sea-going  triáis,  similar  to  those  carried  out  by 
the  Sharpshooter,  with  satisfactory  results,  and  with  a view  to 
furtlier  experience  with  tliese  boilers,  orders  have  been  given  for  a set 
for  the  new  sloop  Espiegle  now  building. 
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The  Seagull,  fitted  with  water-tube  boilers  of  the  Niclausse 
pattern,  is  now  ih  commission  aucl  is  undergoing  a series  oí'  sea- 
going  triáis  similar  to  those  carried  out  by  the  Sharpshooter  and 
Sheldrake,  which  are  fitted  with  the  Belleville  and  Babcock  and 
Wilcox  types  of  water-tube  boiler  respectively. 

Dockyakds. 

The  work  iu  the  royal  dockyards  continúes  to  be  performed  in  a 
satisfactory  manncr. 

The  numbers  of  men  employed  in  the  six  lióme  dockyards  have 
liad  to  be  increased  eonsiderably  during  the  current  year,  to  meet  the 
requirements  of  the  Service.  The  total  number  to  be  employed  in 
1900—1901  in  dockyards  at  home  and  abroad  is  32,340. 

Special  care  is  being  taken  to  continué  to  introduce  labour-saving 
machines  and  tools  of  the  newest  deseription  and  make. 

During  the  present  year  changes  have  been  made  in  the  stattis 
and  pay  of  the  subordínate  ofíicers  of  the  dockyards,  and  the  office 
of  *'  Inspector  ” has  been  introduced  in  all  trades  with  a view  to 
improving  the  supervisión  of  the  workmen  and  removing  certain 
anomalies  which  existed.  It  is  believed  tliat  tliis  change  will  be 
generally  beneficial. 

The  scales  of  piece-wox'k  rates  for  the  several  classes  of  workmen 
have  been  vcry  muclr  amplified  in  order  to  ensure  greater  uniformity 
in  the  rates  of  pay  for  diíferent  kinds  of  work.  The  results  of  the 
vvorking  of  the  new  scheme  have  been  very  satisfactory. 

The  general  tendcncy  of  modcrn  cruisers  to  mercase  in  length  has 
made  it  necessary  that  longer  building  slips  should  be  provided  at 
the  dockyards.  The  action  taken  is  referred  to  in  tliis  statement 
under  “líew  Works.” 

The  scheme  for  adapting  ITaulbowline  Dockyard  for  x’epairing  Her 
Majesty’s  ships,  and  malcing  the  best  use  of  the  fine  dry  dock  there, 
is  now  drawing  near  completion,  and  the  work  done  at  that  dockyard 
is  increasing.  It  has,  therefore,  been  decided  to  make  somc  additions 
to  the  professional  staff,  and  to  place  a certain  nuinber  of  men  on  the 
establishment  as  at  other  yards. 

The  Naval  yards  abroad  have  been  fully  employed  in  carrying  out 
the  woi'k  of  repairing  ships  for  re-commission,  and  also  on  the 
ordinary  necessaiy  repairs,  &c.,  to  commissioned  ships. 

The  increase  of  the  fleets  on  the  Mediterranean  and  China  Stations 
lias  rendered  the  lai’ge  extensions  of  the  dockyards  at  Malta  and 
Hong  ICong,  which  are  being  carried  out  under  the  Works  Loan, 
urgen  tly  necessary. 
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Earge  Repairs  dtjring  1S99— 1900. 

The  following  sliips  llave  been  or  will  be  completed  in  the  lióme 
yards  : — 

Dreadnouglit. 

Blake. 

Blenheim. 

Gibraltar. 

Grafton . 

Hawke. 

Immortalité. 

Talbot. 

Astrcea. 

Fox. 

Intrepid. 

Pique. 

Scylla. 

Forte. 

Sybille. 

Pallas. 

Phcebe. 

The  following  sliips  are  in  liand  : — 

Anson. 

Camperdown. 

Imperieuse. 

BTarcissus. 

Amphion. 

The  details  of  tlie  repairs  and  refits  to  be  carried  out  in  1900—1901 
appear  in  the  Appendix  to  the  Navy  Estima  tes. 

ISTaval  Orón  arce. 

The  manufacture  of  guns  is  proceeding,  and  tlie  production  has  so 
far  kept  pace  with  the  requirements  of  the  Fleet. 

The  new  9 * 2-in.  gun  will  shortly  be  ready  for  trial,  and  will  be 
completed  before  it  is  required  for  sliips. 

A new  gun  of  7'5-in.  diameter,  throwing  a projectile  of  200  lbs. 
weight,  is  under  manufacture  for  trial,  and  will  shortly  be  delivered. 

The  conversión  of  the  6-in.  B.  L.  guns  to  quick-firers  has  been 
completed  for  all  ships  which  are  considered  to  be  worth  the  expense. 


Ilccate. 

Blanche. 

Spider. 

Sparrow. 


Archer. 

Scout. 

Cossack. 

Barliam. 

Bellona. 

Calypso. 

Basilisk. 

Speedy. 

Skipjack. 

Speedwell. 

Harrier. 

Hussar. 

Seagull. 

Magpie. 

Bed  breas  t. 

Partridge. 

Lizard. 
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Conversión  for  the  Royal  Naval  Reserve  batteries  and  drill  ships  is 
proceeding,  and  will,  it  is  hoped,  be  completed  by  June,  1900. 

Triáis  of  the  Vickers-Maxim  automatic  37  m.m.  (l£-in.)  gun  in 
competition  with  the  existing  3-pr.  quick-firing  gun  were  carried  out 
during  the  past  year,  and  it  was  decided  that  for  naval  purposes  this 
gun  shows  no  superiority  to  the  3-pr. 

The  • 303  Maxim  gun  is  now  being  adopted  for  naval  purposes  in 
lieu  of  the  *45,  whicli  has  hitherto  bcen  the  naval  pattern.  This  will 
make  the  ammunition  interchangeable  with  that  used  for  rifles. 

The  requirernents  of  ammunition  and  proyectiles  for  the  Navy 
during  the  past  year  have  béen  met,  and  considerable  assistance  lias 
been  given  to  the  Army  since  the  commencement  of  hostilities. 

Siupplies  of  cordite  are  well  maintained,  and  the  substitution  of 
eordite  for  powder  cliarges  in  all  quick-firing  guns  will  be  nearly. 
complete  by  the  end  of  1900—1901. 

Triáis  of  projectiles,  which  have  been  in  progress  for  some  time- 
liave  resulted  in  the  adoption  of  a pattern  of  shell  suitable  for  the  - 
attack  of  the  light  armour  now  being  generally  adopted  for  the 
protection  of  secondary  armaments. 

A new  pattern  of  naval  cutlass  and  a néw  páttern  of  accoutrements 
have  been  approved,  and  will  be  gradually  introduced. 

The  replacement  of  older  types  of  torpedoes  is  being  continued,  and. 
the  adoption  of  gyroseopic  fittings  will  result  in  a considei  ably 
increased  efficiency  of  all  torpedoes  so  fitted. 

The  results  obtained  from  the  new  types  of  lieavy  gun  mountings- 
are  very  satisfactory,  the  rapidity  of  fire  having  been  considera bl y 
increased  beyond  previous  results. 

JDesigns  for  new  mountings  of  impro  ved  type  are  being  worked  out, 
and  the  manufacture  of  all  gun  mountings  now  on  order  is  keeping 
pace  with  the  requirernents  of  the  Fleet. 

WlRELESS  TeLEGRAPIIV. 

The  Marconi  system  of  Wireless  Telegrapliy  was  tried  in  the  naval 
manoeuvres  of  1899,  and  proved  very  successful  so  long  as  only  one 
ship  was  signalling.  Signáis  were  taken  in  successfully  at  a distance 
of  sixty  miles. 

ISTegotiations  have  been  carried  on  between  Her  Majesty’s  Govern- 
ment and  the  Marconi  Company,  but  the  question  of  terms  has  not 
yet  been  settled.  In  the  meanwhile  the  Admiralty  are  endeavouring 
to  px'ocure,  for  further  and  more  extended  triáis,  some  more  installa- 
tions  of  Wireless  Telegraphy,  both  from  the  Marconi  Company  and 
from  other  sources. 
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NEW  WORKS. 

New  Works  in  tíie  Estimates. 

Tlie  principal  new  works  for  which  provisión  is  made  in  these 
Estimates  are — 

A new  building  slip  and  workshops  at  Devonport. 

The  establishment  of  a coaling  depót  at  the  Falkland  Islands. 
Hospital  and  other  shore  accommodation  for  the  Ganges  training 
ship  at  Harwich. 

A new  general  hospital  at  Portland  to  í’eplace  the  existing  huts. 
Coid  meat  stores  at  Gibraltar. 


Wokks  in  Progiíess. 

The  extensión  of  No.  5 slip  at  Portsmouth  is  finished.  Good 
progress  has  been  made  with  the  new  Angle  Iron  Smithery,  and  with 
the  new  coaling  arrangements.  The  extensión  of  the  jetties  will  be 
finished  by  the  end  of  the  financial  year  1899—1900. 

The  new  coal  sheds  at  Gibral tar  and  the  extensión  of  the  boat- 
honse  at  Malta  will  also  be  complcted  this  financial  year. 

The  new  cooperage  in  Plymonth  Victualling  Yard  has  been 
finished. 

Some  delay  has  occurred  in  completing  the  plans  for  the  new  slip 
at  Chatham,  bnt  it  is  expected  that  considerable  progress  will  be 
made  with  this  work  during  the  year  1900—1901. 

The  rifle  ranges  at  Sheerness  and  Wei-hai-Wei  are  finished,  and 
those  at  Eastney  and  Tipnor  are  ncarly  complete. 


Progress  under  the  Naval  Works  Acts. 

Tnclosure  and  Defence  of  Harbours. 

Gibraltar. — The  Admiralty  Mole  extensión  was  brought  up  to 
water-level  by  30th  September,  1898.  It  is  now  being  increased 
to  its  full  section.  About  1800  ft.  of  quay  wall  have  been 
completed. 

The  detached  mole  has  been  bronght  above  water-level  for  a length 
of  over  1400  ft. 

Three  dredgers  are  at  work  deepening  the  harbonr. 
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On  the  Commercial  Mole  the  bonded  warehouses  are  wcll  advanced. 
The  extensión  of  the  Oíd  Mole  to  tlie  eastern  end  of  the  viaduct  is 
completed,  and  the  embankment  beyond  the  viaduct  is  in  progress. 
The  dredging  of  the  trenches  for  the  walls  of  the  Western  Arra  is 
finished,  and  rubble  is  being  deposited. 

Por  ti  and. — The  whole  of  the  new  breakwater  was  brought  up  to 
low-water  level  by  the  middle  of  April,  1899,  five  rnonths  in  advance 
of  the  contract  time. 

Dover. — Admiralty  Pier  Extensión. — Block -making  for  this  work 
has  proceeded  steadily,  and  tliere  are  now  o ver  1600  blocks  in  stock. 
The  temporary  staging  has  been  completed  for  nine  bays — that  is, 
for  a length  of  about  450  ft. — and  there  are  now  in  use  on  the 
staging  one  60-ton  and  two  40-ton  goliaths.  üivers  have  been  at 
work  for  some  weeks  preparing  the  foundations,  and  block-setting 
on  the  permanent  work  of  the  Admiralty  Pier  extensión  has  been 
begun. 

As  a protection  to  the  staging  and  shipping  a lightship  has  been 
moored  off  the  end  of  the  staging,  and  a fog-signalling  apparatus 
established  on  the  outer  end  of  the  staging  itself. 

East  Reclamation. — The  piles  for  the  trestle  railway  have  been 
, erected  for  a total  length  of  3650  ft.,  and  the  superstructure  is  com- 
pleted for  3200  ft.  The  foundations  of  the  reclamation  wall  are 
complete  for  a length  of  3050  ft.,  and  the  wall  itself  has  been 
brought  up  to  the  level  of  high-water  of  neap  tides  for  a full  length 
of  2700  ft. 

The  excavation  of  the  challe  cliff  for  filling  has  proceeded 
steadily,  and  for  a length  of  about  600  ft.  the  backing  of  the 
reclamation  wall  has  been  completed  to  a height  of  25  ft.  above 
low  water. 

East  Arm. — A commencement  has  been  made  with  the  erection  of 
the  temporary  staging  for  this  work. 

Sandwich,  &c. — Block-making  for  the  turret  winding  wall  and  the 
making  of  apron  blocks  for  the  east  reclamation  wall  has  been 
carried  on  satisfactorily. 


jLdapting  Naval  jPorls  to  present  needs  of  Fleet. 

Deepening  Ilarbours  and  -Approaches. — Work  at  Cliatham  and 
Haulbowline  is  finished.  Dredging  is  proceeding  at  Portsmouth  and 
Eevonport. 

TCeyham  Dockyard  Extensión. — ISTearly  all  the  mud  has  been 
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removed  from  tlie  site  of  tlie  docks.  Good  progress  has  been  made 
vvitli  the  works  gen  eral  ly. 

Gibraltar  Dochyard  Extensión.— The  new  dockyard  buildings 
and  thc  dam  for  ISTo.  3 dock  are  in  course  of  construction.  Good 
progress  has  becn  made  with  the  slipways  for  torpedo-boat 
destroyers. 

H'ony  ICony  Dochyard  Extensión. The  recently-acquired  buildings 

are  being  used  as  stores,  workshops,  &c.,  and  the  necessary  altera- 
tions  are  being  made  in  them.  The  widening  of  the  Queen’s  Poad  is 
proceeding.  The  contract  for  the  main  jjortion  of  the  work  has  just 
been  approved. 

Pembrohe  Jetty. — This  work  has  not  made  as  mueh  progress 
as  was  expected,  and  the  contract  time  for  completion  will  be 
exceeded. 

Bortsrnouth — lVidening  Gaisson. — Practically  completad. 

Haulbo-wline  Improvements. — Work  is  nearly  finished. 

Chatham  Doch. — Tenders  will  be  invited  shortly. 

Malta  Dochyard  Extensión. — The  preparation  of  the  site  is  pro- 
ceeding rapidly. 

Bermuda  Eoclcyard  Extensión. — The  contract  will  be  let  during  the 
present  year. 

Simon’s  Bay  Dochyard  Extensión. — The  contract  particulars  are 
being  prepared. 

Naval  Barrachs , &c. 

Progress  on  the  new  naval  barracks  at  Chatham,  Portsmouth,  and 
Keyharn  has  been  very  satisfactory. 

Bheerness  Naval  Barrachs. — As  explained  last  year,  the  proposal  to 
build  new  barracks  for  the  gunnery  school  at  Sheerness  has  been 
abandoned,  and  a site  is  being  sought  at  Chatham.  ISTo  satisfactory 
arrangements  have  yet  been  arrived  at  for  the  acquisition  by  the 
Admiralty  of  a suíhcient  area  of  land  for  the  purpose  ; but  tliis  delay 
is  of  little  consequen  ce,  as,  owing  to  the  difkeulty  of  obtaining  sutil  - 
cient  labour,  it  would  in  any  case  be  inexpedient  to  start  another 
large  building  work  at  Chatham  until  thc  new  naval  barracks  and 
hospital  liave  made  further  progress. 

Chatham  Naval  Hospital. — The  foundations  of  the  main  buildings 
are  completed  and  the  brickwork  is  progressing. 

Britannia  Boyal  Naval  Gollege. — Tenders  have  been  invited. 
Much  work  has  been  done  on  foundations,  preparation  of  the 
site,  &c. 
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Magazincs. — Work  is  progressing  satisfactorily. 

Haslar  hospital  extensión  is  making  good  progresa,  and  tlxe 
infectious  hospital  at  Haulbowline  is  nearly  finished. 

A statement  of  the  estimated  expenditure  for  the  year  ending  on 
the  31st  March,  1900,  will  shortly  be  laid  before  Parliament. 

GEOEGE  J.  GOSCHEISr. 


17 th  Fcbruary , 1900. 
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Abstract  of  Navy 


Votes. 


A. 


2 

3 

4 

5 

6 

7 

8 


9 

10 

11 

12 


18 

14 

15 


16 


I. — NüMBEK8. 

Total  Number  of  Officers,  Seamen,  Boya,  Coasti 
Guard,  and  Boyal  Marines  . ...  / 

II.— Effectivk  Services. 

Wages,  &c.,  of  Officers,  Seamen  and  Boya,  Ooast  Guard,  1 
and  Boyal  Marines  . . . ’J 

Viclualling  and  Clothing  for  the  Navy 
Medical  Eatablkhments  and  Services 
Martial  Law  . 

Edncational  Services 
Soientific  Services  .... 

Boyal  Naval  Reserves 
Shipbuilding,  Repairs,  Maiutenance,  &c. 

Section  I.— Personnel  . . . 

Section  II.— Matériel  .... 

Section  III.— Contract  Work 
Naval  Armamento  . 

Works,  Buildings,  and  Itepnins  at  Home  and  Abroad 
Miscellaneous  Effectivo  Services 
Admtralty  Office 


Gross  Estímate. 


114,880 


Total  Effective  Services  . . . ¿ 

III* — Non-Effecttve  Services. 

Half-Pay,  Bcserved,  and  Betired  Pay. 

Naval  and  Marine  Pensiona,  Gratnities,  and  Com-1 
passionate  Allowances  .... 

Civil  Pensions  and  Gratnities  . 

Total  Non-Effeotive  Services  . . £ 

Estímate  for  Services  in  connection 

WITH  THE  COLO>’IE8. 

Additional  Naval  Forcé  for  Service  in  Australasianl 
Waters — Aimuity  payable  undor  . . .] 

Gband  Total 


£ 

5,643,01G 

2,186,175 

230,175 

13,320 

120,714 

81,185 

271,213 

2,524,815 

4,248,000 

6,367,055 

3,060,008 

865,800 

284,012 

276,100 


26,169,518 


798,972 

1,145,550 

343,882 


2,288,404 


95,800 


EBtimatef, 


Appro- 
priatioos  in 
Aid. 


£ 

116,016 

470,875 

21,375 

20 

28,444 

14,285 

113 

12,815 

164.000 
38,055 

55,308 

20.000 

10,712 

9,000 


961,018 


12,272 

21,950 

382 


34,604 


35,000 


28,553,222 


1,030,622 


A gif t of  12,000  tona  of  coal  for  the  nae  of  Her  Majeaty'B  Shipa,  eto.,  iS  made  nnnnally  by  the 
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Estimates  for  1900-1901. 


1900  1901. 

Estimates,  1899-1900. 

DIÍTereuce  on  Net  Estimates. 

Votes. 

Net  Estímate. 

Groes  Estímate. 

Appro- 
priutionB  in 
Aid. 

Net  intímate. 

In crease. 

Decre&se. 

Total  Numbere. 

Total  Numbere. 

N umbere. 

Numbers. 

114,880 

110,640 

4,240 

A. 

£ 

£ 

£ 

£ 

£ 

£ 

5,527,000 

5,361,017 

118,317 

5,242,700 

284,300 

— 

1 

1,715,300 

2,051,712 

445,012 

1,606,700 

108,600 

..  •• 

2 

208,800 

197,890 

21,290 

176,600 

32,200 

..  .. 

3 

13,300 

12,232 

32 

12,200 

1,100 

..  .. 

4 

92,300 

119,756 

29,156 

90,600 

1,700 

..  .. 

5 

GG.900 

82,341 

12,841 

69,500 

..  .♦ 

2,600 

6 

271,100 

271,113 

113 

271,000 

100 

7 

8 

2,512,000 

2,429,815 

12,815 

2,417,000 

95,000 

Sec.  1. 

4.084,000 

3,960,000 

161,000 

3,799,000 

285,000 

>v'v* 

Seo.  11. 

G. 329, 000 

6,638,460 

37,460 

6,601,000 

.. .. 

272,000 

Sec.  III. 

3,004,700 

2,755,585 

44,785 

2,710,800 

293,900 

..  .. 

9 

845,800 

806, S30 

11,730 

795,100 

50,700 

..  .. 

10 

271,200 

258,645 

10,445 

248,200 

23,000 

11 

267,100 

270,600 

9,000 

261,600 

5,500 

12 

25,208,500 

25,215,096 

913,996 

24,302,000 

1,181,100 

274,600 

786,700 

786,914 

12,214 

774,700 

12,000 

13 

1,123,600 

1,137,936 

21,936 

1,116,000 

7,600 

14 

343,500 

341,893 

393 

341,500 

2,000 

15 

2,253,800 

2,266,743 

34,543 

2,232,200 

21,600 

60,300 

95,800 

35,000 

60,300 

16 

27,522,G00 

27,578,039 

983,539 

26,594,500 

1,202,700 

274,600 

Net  lacrease  .....  £928 , 1 00 


tion  Act,  189S,”  a suiu  of  £30,000  is  paid  annually  out  of  tile  public  revenue  of  tliat  Colouy  as  a 
Her  Majesty’s  Naval  Service. 

Natal  Government. 
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skowing  tke  Actual  and  Estimated  Expenditure  for 
Naval  Services  for  the  Three  Years  ending  the  31st  Marcli 


Statement 

Nava 

1901. 


1898-99 


1899 -1900. 


1900-1901 . 


A A.  A.  A VA  J * • • • • • 

Supplementary  -Estímate  (2Sth  February,  1899)  . 

Not  Expenditure,  as  per  Final  Account 

Net  (Expenditure  less  tlian  Estímate 


£ 

8. 

d. 

} £23,778,400 

0 

0 

£350,000 

0 

0 

21,128,400 

0 

0 

28,880,87 5 

11 

11 

¡)  £247,524 

8 

1 

■j  £26,594,500 

0 

0 

} £27,522,600 

0 

0 

Statement  of  tke  Principal  Points  oí  Hifference  between  tke 
Estimates  of  1899—1900  and  tliose  for  1900—1901. 


inoreases. 

AVages,  &c.,  of  Ofücers,  Seanien,  and  Marinea  . . . . . . 

Victualling  and  Clothing  . 

Medical  Establisliments  and  Services  ....... 

Martial  Eaw  ........... 

Educational  Services  .......... 

Wages,  &c.,  of  Mon  in  Dockyards  ........ 

Naval  Stores 

HuIIb  of  Ships  (Contract)  . 

Auxiliary  Macbinery  for  Her  Maj'*sly’s  Ships  and  Vessels  (Contract) 

Wages  of  Artidcers  and  Crews  of  Vessels  (Naval  Ordnance  Establishments) 
Projeotiles  and  Ammunition  ........ 

Small  Arrns  and  Miscellaneous  Naval  Ordnance  Stores,  &c. 

Inspection,  Proof,  Experimente,  and  Freight  (Naval  Ordnance  Stores) 
Works,  Euildings,  ana  Pepairs  ....... 

Miscellaneous  Effective  Services  (Passage  Money,  &c.)  .... 

Non-EfiFective  Services  < 

Miscellaneous  Items  .......... 


£ 

281,800 
108,600 
32,200 
1,100 
1,700 
85,921 
282,000 
119,339 
4,558 
10,134 
251,050 
74,864 
12,800 
50,700 
23,000 
21  ,600 
8,511 


1,672,377 


EECREASES. 

Scientific  Services  ........ 

Propelling  Macbinery  (Contract)  ..... 

Gíun  Mountings  and  Air-compreesing  Maehinery  (Contract) 
Machinery  for  Her  Majesty’s  Sliore  Establishments  (Contract) 
Itopairs,  &c.,  of  Ships,  &c.  (Contract)  .... 

Inspection  of  Contract  Work  ...... 

Poyal  Iteserve  of  Merchant  Cruisera  . . 

Ouns  .......... 

Torpedees  and  Gun  Cotton  ...... 


£ 

2,600 
521,515 
112,582 
50,000 
5,405 
4,000 
1 ,800 
18,700 
27,675 


744,277 


Net  Increase 


£ 


928,100 
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Statement  showing  the  Total  Estimated  Expenditure  for  the  Naval  Service, 
including  Amounts  provided  in  the  Navy  Estimates,  as  well  as  in  the  Civil 
Service  and  other  Estimates,  for  the  following  Services  : — 


l 

1900-1901. 


Navy  Estimates  : 

Estimated  Expenditure  (after  deduoting  Appropriations  in  Aid) 

Oivm  Service  Estimates  : 

Estimated  Expenditure  under — 


Class  I.  Vote 


8. — Public  Buildings,  Great  Britain  : 

Maintenance  and  Repairs,  including) 
New  Works,  Alterations,  &c.  . / 

Bents,  Insurance,  Tithes,  &c. 

Euel,  Liglit,  Water,  &c.  . 

Furniture  ..... 


£ 

•±,830 

8,045 
5,025 
2 , 000 


Removal  into  and  furnishing  New  Block\in  nnn 
of  Admiralty  Extensión  f1  ’ 


r 


Class 


I.  Vote  9. — Survcys  of  the  United  Kingdom  .... 
I.  „ 12. — Rates  on  Government  Proper ty  . 

I.  ,,  13. — Public  Works  and  Buildings,  Irelaud  : 

Coast  Guard,  viz. : £ 

P urchase  of  Sites  . . . — 

New  Works  and  Alterations,  includingl  4 4C)n 
Naval  Reserve  Stations  . . / ’ 

Maintenance  and  Supplies  . . 5,826 

Furniture,  Fittings,  &c.  . . — * 


Naval  Reserve,  viz.  : 

Maintenance  and  Supplies 


£10,316 

151 


Class  II.  Vote  8. — Board  of  Trade  : 

Staft’  and  Incidental  Expenses  in  connection  witli 
the  Roval  Naval  Reserve  Forcé 


II. 


II. 


9. 


Mercan  tile  Marine  Services  : 

Staflf  and  Incidental  Exxienses  in  connection  witli 
tbe  Roy  al  Naval  Reserve  Forcé 
11. — Excliequer  and  Audit  Department  (Cost  of 


Audit)  : 

Navy  Casli  Accounts 
Expense  and  Manufacturing 
counts  .... 
Store  Accounts 


Ac-1 


£ 

7,096 

4,752 

5,658 


Class  II.  Vote  23. — Stationery  and  Printing  ..... 
„ III.  „ 1. — Luw  Cbarges,  England  (Net) 

„ III.  „ 7. — Prisons,  England  and  tlic  Colonies  : 

Maintenance  of  Naval  Prisoners 

„ III.  „ 13. — Prisons,  Seotland  ...... 

„ III.  „ 20. — Prisons,  Ireland  ...... 

Revenue  Department  Estimates: 

Vote  1. — Customs. — Payment  of  Navy  Wages  and  provisión  of  funde 
for  Diatrict  Paymasters  of  the  Coast  Guard ..... 

Vote  1. — Customs. — Staft'  and  Incidental  Expenses  in  connection  with 
the  Roy  al  Naval  Reservo  Forcé  ....... 

Vote  2. — Inland  Revenue. — Analysis  of  Food,  &c.  .... 

Vote  3.  — Post  Office. — Postago  of  Official  Correspondenee  (in-  £ 

cluding  Pareéis)  ......  15,177 

Vote  5. — Post  Office  Telegraphs. — Official  Telegrams  and  Ex- j 

penses  in  connection  with  Telegraphs  (Admiralty  > 14,567 
Wires,  and  Services  of  Clerks)  . . . ) 


1899-1900. 


27,522,600  1 26,594,500 


Total 


29,900 

200 

(a)  88,800 


10,470 

3,380 

2,150 


17,506 

71,000 

3,080 

4,928 

100 

59 


142 

3,261 

100 


29  ,'741 


19.800 
150 

84.800 


13,098 

3,280 


17,092 
71  ,000 
3,400 

3,262 

95 

56 


162 


140 


29,625 


27 , 7S7 , 720  26,840, 460 


¿tote. — In  acldit ion  to  fclie  Services  Bho.vn  abuve,  an  annuity  of  £16,243  18s.  is  payable  to  the  Commissioners  of  Woods,  &c., 
from  the  Consolidated  Fund,  under  the  Public  Offices  Sites  Act  of  1832  C4&  & 46  Vict.  c.  32). 

(a)  This  su  ni  Í9  exclusive  of  the  Admiralty  sh  ire  of  the  amount  included  In  the  Uates  Estímate  for  Drainage  Works  at  Malta. 
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VOTE  (A.) 

NUMBERS  of  Officers,  Seamen,  Boys,  and  Boyal  Marines, 
Borne  on  the  Books  of  Her  Majesty’s  Ships,  and  at  the  Boyal 
Marine  Divisions. 


One  Unnclrecl  and.  Fourteon  Thousand  EigPt  Hundred  and  Eiglrty. 


X. — Sea  Servtce. 


Under 

wbicb 

Vote 

Provided 

. 

RANKS,  &c. 

I 

NUMBEES,  ALL  RANKS. 

Num- 
bers  of 
all 

rcu.nk» 
borne  on 
lst 

Januury, 

1900. 

1900- 

-1901.  1899 

1900. 

For  PIer  Májesty’s  Fleet 

Flag  Officers  .... 

15 

15 

Commissioned  Officers 

3 , 628 

3,482 

Subordínate  Officers 

806 

810 

Warrant  Officers  . . . , 

1,413 

1,331 

Petty  Officers  and  Seamen  . 

73,259 

69,984 

1 Boys  (Service)  . 

3,700 

3,700 

S2 , 821 

79,322 

78,536 

Coast  Guakd. 

Vote  I 

Commissioned  Officers 

89 

S9 

Cbief  Officers  of  Stations 

237 

237 

Petty  Officers  and  Seamen  . 

3 , 874 

3,874 

- 

4,200 

4,200 

4,101 

Poyal  Marines 

i 

(for  Service  Aíloat  and  on  Shore). 

i 

Commissioned  Officers 

444 

431 

Warrant  Officers 

32 

32 

St.afY  Sergeants  and  Sergeants 

1,361 

1,307 

Buglers  and  Musicians 

620 

604 

Rank  and  File  .... 

16,133 

15,913 

18,590 

18,290 

18,143 

Total 

105,611 

101,812 

100,780 



• - 

— ' 

Net  Increase  ....  3,799 


IT. — Otiier  Services. 


f Naval  Cadets  ... 

j Engineer  Students 

Vote  1 <¡  i Pensioners  in  Home  Ships  and 
tbe  Peserves  . 

(|  Boys  under  Training  . 

iñ 

260 

178 

987 

6,200 

7,625 

1,644 

265 

183 

990 

6,200 

7 , 638 
1,190 

7 , 239 
1,190 

Votes  } ^arious  Services 

-- 

•• 

Total 

9 , 269 

8 , S28¡ 

i 8,  *129 

Net  lacrease  . 

• 

441 

Total,  Sea  Service 
,,  otiier  Services 

105,611 

9,269 

114,880 

101,812 
S ,828 

110,640 

Net  Increase  ....  4,240 


Ineluding  Officers  and  Seamen 

I 1,531 

1 

1,407 

>4 

Pensioners  (Vote  1) 
Pensioners  (other  Votes) 

987 



990 

}> 

16 

— 

16 

>> 

Boys  (Training,  Seuman  Class) 

6.200 

— 

6,200 

Boys  (Training,  Artisans) 

320 

— 



»» 

Poyal  Marines  .... 

215 

— 

215 

9,269 

— 

S , 828 

i 
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VOTE  8. 

SHIPEUIEDING,  REPAIRS,  MATNTENAN CE,  &c. 

X. — Estímate  of  the  Sum  whicli  will  be  rcquired,  in  the  Year  ending 
31  st  March,  1901,  to  defray  the  Expenses  of  Siiipbuilding, 
Pepairs,  Maintenance,  &c.,  including  the  Cost  of  Establish- 
ments  of  Dockvards  and  Naval  Yards  at  Home  and  Abroad. 

Dockyard  Work. 

Section  I. — Personnee. — Two  Million  Five  Ilundred  and  Twelve 

Thousand  Pounds. 

(¿62,512,000.) 

Section  II. — Matériee. — Eour  Million  and  Eighty-Four  Tliousand 

Pounds. 

(¿64,084,000.) 

Contract  Work. 

Section  III. — Contract  Work. — Six  Million  Three  Ilundred  and 

Twenty-Nino  Tliousand  Pounds. 

(¿66,329,000.) 

X.  — Sur-Heads  under  which  Section  I.,  Personnel,  of  tliis  Vote 

will  be  accounted  for. 


JSSTIaVI  at  es. 

Increase. 

Pecreaae. 

1900-1901. 

1899  19C0. 

£ 

£ 

£ 

£ 

D O O K Y A R I>  WORK. 

• 

Section  I. — Personnel. 

DocJcyards  at  Home. 

A.  Salaries  and  Allowancea  . . . (a)  178,562 

B.  — WageB,  &c.,  of  Men,  and  hire  of  Teams  1 , 915 , 392 

161,011*1 

i/^ooo ) 
1,885,8271 

00  14,000  / 

1 1 , :-.95 
6.100 

17,518 

15,565 

.. 

C. — Wagea,  *c.,  of  Pólice  Forcé  . . 41,040 

O. — Contingencies  ....  6,600 

*200 

:i55 

Naval  Yards  Abroad. 

I*  * * 

E.  -Salaries  and  Allowancea  . . . («)  66,112 

F.  — Wages,  &c.,  of  Men,  and  hire  of  Teams  271,167 

G.  — Wages,  &c.,  of  Pólice  Forcé  . . 11,112 

H.  — Contingencies  . . . . 1,200 

63,000 
214,811 
12 , 26S 
1 ,100 

3,142 

26,356 

2,111 

100 

-- 

£ 2,524,815 

Deduot.9 — 

[. — Appropriations  in  Aid  . . . 12,815 

2,129,815 

12,815 

95,355 

| 

355 

£ 2,512,000 

| 2,417,000 

95,355 

355 

Not  Inorease  . £95,000 


(«)  T'hcse  araounts  inelude  the  suma  of  £23,398  and  £1,233  for  pay  of  Inspectora  of  Trades  at  Home  and 
Inspectora  of  Shlpwrlgbts  Abroad  respectively,  which  is  charged  direct  to  the  cost  of  shipbuilding. 

(í>)  Provided  under  Sub-head  B.  in  1899-1900.  (c)  Transíerred  to  Sub-head  A.  in  1900-1901] 

Note . — Provisión^  has  been  mado  for  New  Construotion  in  the  above 

Voto  to  tlie  extont  of — 

Section  1 £913,650 

,.2  1,699,386 

8 . . . . . . 5,84:7,110 


£8,460,14:6 

2 E 
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Vote  8. — SmrBuii/niNG,  IIepatrs,  Maintenanoe,  &c. — continued. 


II. — Sub-IIeads  under  which  Sectiobi  II.,  Matékiel,  of  this  Vote 

will  be  accounted  for. 


DOCKYAliD  WORK — continuad. 
Section  II. — Matériel. 

Naval  Stores . 

A.  — Timber,  Masts,  Denle,  &c. 

B.  — Metals  and  Metal  Articles 

C.  — Coala  for  Yard  iiurposes  . 

D.  — Hemp,  Canvas,  &c.  .... 

*E. — Paint  Materials,  Oils,  Pitcli,  Tur, 
Tullow,  Boats,  Fumiture,  and  other 
Miscollaneons  Articles-. 


F.  — Electrical,  Torpedo,  and  other  Appa-1 

ratus  . . . . . . J 

G.  — Coala  for  Steam  Vesaela  . 

H.  — Freight.  ..... 


I. — lienta,  Water,  &c.,  Dockyards  at  Home, 
and  Naval  Yards  Abroad 

K. — Gas,  &c.,  Dockyards  at  Homo,  and 
Naval  Yards  Abroad 


£ 

Dedtict , — 

L. — Appropriations  in  Aid 


£ 


E8TJMATES. 

! lúcrense. 

Decrease. 

1900-1901. 

1899-1900. 

£ 

£ 

£ 

£ 

136,000 

118,000 

18,000 

2,043,000 

1,979,500 

63,500 

•• 

79,500 

64,000 

15,500 

191,500 

200,000 

•• 

8,500 

500 , 000 

555 , 000 

•• 

55,000 

190,000 

196,500 

6,500 

1,000,000 

750,000 

250,000 

. . 

60,000 

52,000 

8,000 

•• 

33,900 

31,615 

2 , 255 

•• 

14,100 

13,355 

745 

•• 

4,248,000 

3 , 960 , 000 

358,000 

70,000 

164,000 

161,000 

3,000 

• • 

4,081,000 

3,799,000 

355,000 

V 

70,000 

Net  Iucrease 

£285 

t 

,000 

BRITISH  NAVY  ESTIMATES,  1900-1901. 
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Vote  8. — Shipbuilding,  Iíepairs,  Maintenance,  &c. — continucd. 

II. — Sub-Heads  under  whicli  Section  III.,  Contract  Work,  oí  tliis 

Vote  will  be  accounted  for. 


ESTIMATES. 

! lúcrense. 

Decrease. 

1 

1900-1901. 

1899  1900. 

Section  III.— CONTRACT  WORK. 

£ 

£ 

£ 

£ 

A. — Propellin^r  Machinery  for  Her  Ma-\ 
jesty’s  Ships  and  Vessels  . . / 

1,999,130 

2,520,645 

. . 

521,515 

B. — Anxiliary  Machinery  for  Her  Ma-1 
jesty’a  Ships  and  Vessels  . . ) 

09 , 059 

64 , 50 i 

4,558 

C. — Hulla  of  Ships,  &c.,  Building  by  Con-'l 
tract  . . . . . . / 

3, 3S1 , 961 

2,962,622 

419,339 

D. — Purchuse  of  Sliix^a,  Vessels,  &c. 

- 

E. — Repairs  and  Alterations  by  Contract  1 
of  Ships,  &c.,  and  their  Machinery  > 
and  Stores  . . . . . J 

93,05.’) 

98 ,4t0 

-• 

5,405 

F. — Inapection  of  Contract  Work 

48,000 

52,000 

. . 

4,000 

Gh — Gun  Moun tinga  and  Air-Compressing^ 
Machinery  . . . . . / 

612,650 

725,232 

- 

112,582 

H. — Machinery  for  Her  Majesty’s  Sliorel 
Establishments  at  Home  and  Abroad / 

100,000 

150,000 

•• 

50,000 

I. — Royal  Reserve  of  Merchant  Cruisers. 

63,200 

65,000 

•• 

1 ,S00 

£ 

Deducty — 

6,367,055 

6,638,460 

423,897 

095 , 302 

K. — Appropriations  in  Aid 

38,055 

37,460 

O0¿> : 

£ 

6,329,000 

6,601,000 

423,302 

695,302 

Net  Dec 

re  ase 

£272 

o 

o 

o 
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412  PRO  GBAMME  of 

Programme  of  the  Estimated  Expenditure  in  Cash,  and  in  Net 

Repairs,  Maintenance,  &c., 
Sub-Heads  under  which  this  Estimated  Expenditure  will  be 
provisions  of  Sec.  1 (2),  Army 


ESTIMATED  EXFENDITORE  IN 


Direct  Expcnditure. 


Dockyard  Work. 

Contract 

Total  Direct 

Pereonnel, 
Sec.  I. 

Mat¿riel, 
Sec.  IL 

Work, 
Sec.  m. 

Expcnditure. 

(A) 

J* 

£ 

£ 

£ 

NEW  CONSTRUCTION : 

A.— DOCKYARD-BUILT  SHIPS — 

Hulla,  &c.  (c)  ♦ 

783,070 

1,585,281 

310,471 

2,678,822 

1 

Machinery  . 

36,220 

42,940 

664,413 

743,573 

2 

819,290 

1,628,221 

974,884 

3,422,895 

3 

B. — CONTRACT-BUILT  SHIPS— 

- 

Hulls,  &c.  (c)  . 

8S,210 

65,115 

3,615,130 

3,768,455; 

Machiuery  . 

- 

- 

1,168,803 

1,108, 80.')‘ 

5 

82,210 

65,115 

4,783,933 

4,937,258 

6 

C.-SMALL  VESSELS  (á) 

6,150 

6,050 

88,293 

100,493 

7 

TOTAL  NEW  C0N8TRUCTI0N 

918,650 

1,699,386 

5,847,110 

8,460,146 

(/) 

6 

D. — RE-CONSTRUCTION,  REPAIRS/, 
ALTERATIONS,  &c.  . . ./' 

842,510 

482,280 

292,991 

1,617,811 

9 

E.-  SEA  STORES,  COAL8,  &c. 

•• 

1,605,000 

15,628 

1,620,628 

10 

F. — ESTABLISHMENT,  INCIDEN- i 
TAL,  AND  MISCELLANEOUS 
CHARGES,  ÜNAPPROPRIATED  . | 

11 

TOTAL  . . J 

1,756,190 

3,786,666 

6,155,729! 

11,698,585 

12 

Hca< 


Including  Hvdraulic  and  Transferable  Uun  Mountinge,  &c. 

Including  Harbour  Crafl,  and  excluding  Torpedo  Boato,  kc.t  tbo  vaina  of  which  is  inclndcd  under  otber  Sub- 


(/)  Exclusive  of  £25,300  provided  under  Vote  2 for  new  Tank  Vesaels  and  Lightere  for  Victualllug  Yard  Service- 
also  £3,950  provlded  under  Vote  9 for  new  Veeeel»  for  Naval  Ordnanee  Store  Service. 
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SHIPBUILDING,  &c. 

Valúes  of  Stores  issued  for  Shipbuilding,  Ke-construction, 
in  the,  Year  1900-1901. 

accounted  for  in  the  Navy  Expense  Accounts,  under  the 
and  Nayy  Audit  Act,  1889. 


1900-1901. 

EXPENDITURE  AS  ESTIMATED 
IN  NAVY  ESTIMATES,  1899-1900. 

Difference  between 
Direct  Expenditure, 
1899-1900  (b) 
and  1900-1901  (a). 

Establtoh- 
uient,  &c., 
Ch&rgea,  ap- 
portioued. 

_ _ 1 Establiab- 

Direct  Ex-  meut  * 

peaditure.  Chnrgce,  lp. 

portioued. 

Aggregate, 

Agrega  te. 

1900-1901. 

1899-1900. 

lacrease. 

Decrcase. 

£ 

£ 

£ 1 £ 

£ 

£ 

£ 

269,791 

2,918,613 

2,839,047  272,703 

3,111,750 

160,225 

22,320 

Bl 

765,893 

800,768  19,197 

819,965 

- 

57,195 

292,111 

3,714,506 

3,639,815  291,900 

3,931,715 

..  - 

217,420 

78,829 

3,847,284 

3,509,000  84,459 

3,593,459 

250,455 

17,529 

1,186,332 

1,520,896  22,813 

l,543,709j 

I 

352,093 

96,358 

5,033,616 

5,029,896  107,272 

5,137,168 

1 

1 

92,638 

1,736 

102,229 

185,770  2,950 

188,720 

- 

85,277 

390,205 

8,850,351 

8,855,481  402,122 

9,257,603 

" 

395,335 

182,879 

1,800,690 

1,163,150  111,989 

1,608,139 

154.661 

B# 

52,110 

1,672,738 

1,396,962  41,684 

1,441,596 

223,666 

•• 

1,318,361 

1,31S,361 

1,299,644 

1,299,644 

■ • 

1,943,555  13,642,140 

11,715,593  1,891,389 

13,606,982 

l V. 

• 

NET  DECREASE  ON  DIRECT  EXPENDITURE  . . £17,008. 


RECAPITULATION  OP  ESTIMATED  EXPENDITURE. 
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UlnunnmSHEWiNG the actual  EXPENDuuRE  upon  ThE  CuNSTRUCTION  ofNEW  SHI PS  durins  the  29.YEARS between  1872-73 & 1900-1. 


KtnVartH  iW ¡ncfudee  JL  1,5^3, 000. kr purc/nseoF Sinos  under  ftie  Yofe of  Credif  e,&,  Estimsted  Expendüure  forthjs  Yeers  1899-  1900  & 

(b)  Mudes  Expendiere  underlord dorMonh  Wfewe  etfhe  time  when  ton  Estimetes  for  1900-1  mre prepared 

(c/  Jncludss  Expendiere  under  the  Defefíce  ñck  of  ¡Seo  énd  ¡8S3 . 
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LIST  of  íSTew  Ships  and  Vessels  Esbimated  to  be  Passed  into  thc 
Fleet  Reserve  during  tlie  Years  1900-1901  and  1899-1900. 


1900 

1901. 

1S99 

-1900, 

Ñame  of  Shii 

• 

Load 
Displnce- 
uient, 
in  Tons. 

Indicated 

llorse 

Power. 

Numher 

of 

Guns. 

Ñame  of  Siuf. 

Load 
Displace- 
uient 
In  Tons. 

Indicated  ] 
Ilorse 
Power. 

Numbcr 

of 

Guns. 

ARMOTJRED  SHIPS. 

ARMOTJRED  S3IPS. 

Formidable 

15,000 

10,000 

16 

Canopus  .... 

12,950 

13,500 

16 

Implacable 

15,000 

15,000 

16 

Goliatli  .... 

12,950 

13,500 

16 

Irresistible 

15,000 

15,000 

16 

Ocean  .... 

12,950 

13,500 

16 

Albion . 

* 

12,950 

13,500 

16 

Glory  . 

• ( 

12,950 

13,500 

16 

Vengeanoe 

12,950 

13,500 

16 

PROTECTED  SHIPS. 

PROTECTED  SHIPS. 

Spartiate  . 

. 

11 ,000 

18,000 

16 

Ariadne  .... 

1 1 ,000 

3 8 , 000 

16 

Pandora 

. . 

2 , 200 

*7 , 000 

8 

Amphitrite  . 

11 ,000 

18,000 

16 

Andrómeda  . 

11,000 

1G,500 

16 

Gladiator 

5,750 

10,000 

10 

Hyaciutli 

5,600 

10,000 

11 

Higliflyer 

5,600 

10,000 

11 

Hermes  .... 

5 , 600 

10,000 

11 

Pioneer  .... 

2,200 

*7,000 

8 

Persens  .... 

2,135 

*7,000 

8 

Promethous  . 

2 , 135 

*7,000 

8 

Pvramus  .... 

2,135 

*7,000 

8 

Pomo ne  .... 

2 , 135 

1 *7,000 

8 

TJNPROTEOTED 

• 

TJNPROTEOTED 

SHIPS. 

SHIPS. 

Victoria  and  Albert  . 

4,700 

1Í,000 

— 

Condor  .... 

9S0 

1,400 

6 

8hearwatcr 

• 

980 

1,400 

6 

Rosario  .... 

980 

1,400 

6 

Vestal  . 

• 

980 

í ,400 

6 

Bramble  .... 

700 

*1,300 

6 

Mutine 

. 

OSO 

1,400 

6 

Britomart 

700 

*1,300 

6 

Rinaldo 

. 

980 

1 ,400 

6 

Dwarf  .... 

700 

*1,300 

6 

Thistle  .... 

700 

! *1,300 

6 

Torpedo-Boat  ( 

16  1 

Toupedo-Boat  í * 1 

Destroyerb  \ 

No.  J 

► various 

Destroyers  \No.  . \ ' anouB 

i 

Torpedo-Boats 

UJ 

f 

— 

Forccd  draugbt. 
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Frencli  Navy  Estimates,  1900. 


Cap.  in 
Frcnch 
Esti- 
mates. 

Heads  of  Expenditure. 

Credits  voted 
for  theycar  1900.* 

Credits  granted 
for  the  yeur  1899. 

1,  2 

Pfrsonnjejl. 

Admiralty  Office  ..... 

£ 

132,986 

£, 

132,916 

3,  4. 

Navy  Pay  ...... 

1,878,220 

1,846,268 

5 

Marines.  

622,420 

Gil ,726 

6 

Gendarmeri©  Maritime  .... 

30,792 

30,792 

7 

Inspection  of  Administrativo  Services 

10,368 

10,444 

8 

Construction  Staff  ..... 

195,440 

77,016 

9,  10, 
11 

| Administrativo  Staflf,  Cominissariat,  etc. 

268,491 

265,450 

12 

Medical  and  Religious  StaíT 

87,357 

S8,44S 

13 

Fislieries  and  Navigation 

26,872 

26,875 

14 

Laboub. 

Wages — 

( Shipbuilding  ; new  construction  ; fitting'l 
\ for  sea  . . . . . . / 

539,360 

598,768 

15 

Shipbuilding ; repairs  .... 

295,137 

293,600 

16 

Armaments ; construction  of  new  guns  . 

111,806 

116,396 

17 

Ar mamen ts  ; repairs  .... 

26,582 

27 , 680 

18 

Works  . . . . • 

30,758 

38,011 

19 

Viotualling  ..... 

33,545 

35 , 076 

20,  21 

( Master-attendants*  and  Storekeepers’^ 
\ üepartments  . . . . . J 

211,883 

221,720 

22 

Miseellaneous  . . . « . 

14,597 

1 4|,  896 

23 

Matkriel. 

Stores  and  Supplies — 

Admiralty  ...... 

10,100 

9,980 

24 

Shipbuilding  in  Dockyards  . 

1,600,000 

1 ,472,488 

25,  26 

Shipbuilding  by  contract 

1 ,339,000 

1,696,261 

27 

Fitting  for  sea  ; maintenance  ; repairs  . 

502,000 

385,000 

Oarried  forward  . 

£7,967,711 

£7,999,817 

* AmountB  voted  by  Cbamber  of  Deputies  in  TVIaicb,  1900. 


FRENCH  NAVY  ESTIMATES,  1900. 
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Cap.  i u 
Frencli 
Esfci- 
m ates. 

Hemls  qt  Expenditure. 

Credltá  voted 
lur  the  ycar  1000.* 

Crédito  granted 
for  the  year  1899. 

Brouglit  Forward  - 

7,967,711 

£ 

7,999,847 

Maté riei. — cont.inued . 

Stores  and  Supplies — continued . 

28 

ITydrograpliio  Service. 

22,544 

21,372 

29,  30 

(Repairs,  conversión»,  &o.,  in  doekyardsl 
\ and  by  contract  . . . . / 

445,200 

441,700 

31 

Aimaments  ; new  guns  and  conversión». 

999,680 

727,680 

32 

( Armumenta  : powder,  ammunition  and^ 
\ repairs  . . . . . . / 

08,400 

68,400 

33 

Torpedoes  ...... 

128,720 

101,920 

34 

Works  ; new  and  large  alterations. 

434,972 

300,972 

35,  3G 

(Ditto,  supplementary  for  defence  ofl 
\ military  ports  . . . . / 

36, S72 

62,000 

37 

Works ; repairs  ..... 

60,920 

60,920 

38 

Clothing  ...... 

212,160 

214,488 

39 

Barracks  ...... 

34,081 

44,324 

40 

Victualling.  ..... 

060,117 

941,437 

41 

Hospital»,  etc.  ..... 

107,900 

107,959 

42  to\ 
4G  / 

MacLinery,  tools,  etc.  . 

212,732 

212,732 

47 

Fuel  and  lighting  .... 

33 , 800 

29,720 

48 

Office  furniture,  printing,  etc. 

21,416 

21,416 

M TSOETíTíANEOUS. 

49,  50 

(Travclling  expenses  and  freiglit  . . 

\ Alio wauce  for  lodging,  etc.  . . ./ 

244,200 

247,600 

51 

Oharitable  and  subscriptions 

40,931 

69, 81G 

52 

(Fisheries  and  Commerce  (materials  for\ 
\ protection,  etc.)  . . . . . J 

12,948 

9,008 

53 

Pensione  ...... 

453,788 

454,392 

54 

Secret  Service  ..... 

4,000 

4,000 

55  to\ 
57  / 

Miscellaueous  ..... 

1,411 

2,320 

Total 

£12,007,661 

£12,144,023 
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Pkogramme  of  ISTew  Construction,  to  be  continued  or  undertaken 


in  1900. — Building  in  Dockyards. 


Claes. 

Ñames  of  Ships. 

Wliere 

Dute  of  Com- 

Proposed  Date 

Estimnted 

Expenditure 

Building. 

mencement. 

of  Completion. 

Cost. 

proposed 
for  1900. 

£ 

£ 

'Charlemagne 

Breet . 

1891 

1897 

1,056,224 

5,244 

Saint-LouiB 

Lorient  . 

1895 

1898 

1,103,350 

15,126 

Battlesliips . . . 

Gaulois 

Brest  . 

189G 

1898 

1,049,396 

5,244 

Henri  IV.  . . 

Cberbourg 

1897 

1900 

801,248 

185,040 

lena  .... 

Brest . 

1898 

1900 

1,114,260 

244,196 

LSuffren 

» • • 

1898 

1901 

1,195,564 

818,256 

rJeanne  d’Arc  . 

Toulon 

189G 

1901 

1 , 056 , 636 

128,372 

Dupetit-Tbouars 

>5 

• • 

1901 

819,368 

238,040 

Gueydon  . 

Lorient  . 

1898 

1902 

832,288 

212,900 

Condé 

Cberbourg 

. . 

1903 

882,960 

189,892 

dloire  .... 

Lorient  . 

. . 

1902 

902,460 

211,640 

Avmoured  Cruiacre, 
First-ela^a 

La  Marseillaise 
(ex  0 9) 

Brest  . 

1902 

902,460 

189,480 

C 11  . . . . 

Cberbourg 

• . 

1905 

1,159,300 

2,800 

G 12  . . . . 

Brest . 

. . 

1904 

1,159,300 

50,388 

C 13  . . . . 

Toulon 

. . 

1905 

1,159,300 

46,640 

Dupleix 

Roohefort 

1899 

1901 

652,352 

178,060 

J urien  de  la  Gra- 
vifere 

Lorient  . 

1897 

1900 

453,496 

109,036 

Tliird  - olass  Pro- 
teotcd  Crniser  . 

J-D’Estrées  . . . 

Roobefort 

1897 

1899 

205,568 

11,004 

'Dunois 

Cberbourg 

189G 

1898 

122,124 

8,000 

La  Hire 

1896 

1899 

121,540 

8,000 

Pertuiaane 

Roobefort 

1902 

68,908 

20,400 

pedo  -g  unboats 

Fscopette  . 

9> 

1902 

68,908 

20,400 

and  Ilestroyers  . 

Flumberge 

9* 

1902 

68,908 

17,668 

Rapiére 

•9 

1902 

68,908 

17,668 

M12  . . . . 

1903 

68,908 

2,826 

UY1  13  . . . . 

9> 

1903 

68,908 

2,826 

jDecidée 

Lorient  . 

1898 

1899 

57,736 

¡ 7,804 

• • 

\Zélée 

Rocbefort 

1899 

1900 

63,181 

18,116 

Carhied  Forward 

. . . £ 

: 17,283,562 

I 2,465,866 
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PltOGRAMME  OF  NEW  CONSTRUCTION,  TO  BE  CONTINUE!)  OR  UNDERTAICEN 

in  1900. — Building  in  Dockyards — continuad. 


Class. 

Ñames  of  Sliips. 

\V  Itere 
Building. 

Date  uf  Com- 
mencomont. 

Pro  pose  ti  Dato 
of  Completion. 

TCstimateil 

Co6t. 

Expendí  ture 
propose  d 
for  1900. 

• 

Brought 

forward 

£ 

17,283,562 

£ 

2,465,366 

'Narval 

Cberbourg 

1898 

1900 

23,652 

8,956 

Sirbne  .... 

33 

. . 

1902 

24,006 

7,656 

Tritón  .... 

33 

. . 

1902 

24,006 

7,656 

1 Farfadet  . 

Rooliefort 

. . 

1902 

24,006 

16,556 

1 Korrigan  . 

r» 

, , 

1902 

24,006 

16,556 

Hub  marine  Boats  . 

\ Grnome 

,, 

. . 

1902 

21,006 

16,556 

Lutin  .... 

. . 

1902 

24,006 

16,556 

Frau9ais  . 

Cherbourg 

1899 

1900 

32,972 

1 28,696 

Algérien  . 

33 

1899 

1900 

32,972 

23,696 

Q 13  . . . . 

3» 

. . 

1902 

28,972  5,680 

tQ  14  • 

>» 

1902 

28,972 

i 5,680 

First-class 

Turpedo-boats  . 

í’Six  First  - cines 

Varioua  . 

1901 

116,157 

r 32,008 

J Torpedo  - boats 
) Nos.  223, 224, 225, 
( 226,  242  and  244 

Total 

Building  in 

Dockyards 

in  1900  . £ 

¡17,691 ,29i 

> 2,646,618 
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PilOGRAMME  OF  NEW  CONSTRUCTION,  TO  BE  CONTINUED  OR  UNDERTAKEN 

IN  1900. — Building  by  Contract. 


Class. 

Ñames  of  Sliips. 

l'laces  of  Building 
and  Completion. 

Date  of 
Contract. 

Date  of 
Completion 

Total 

Estimated 

Cost. 

Expendí  tu  re 
proponed 
for  1900. 

£ 

£ 

'Montcalm  . * . 

La  Seyne — Toulon  . 

1897 

1901 

891,360 

197,964 

Sully 

1899 

1903 

949,336 

bO 

00 

»— 1 
00 
►f- 

Armouredüruisers 

First-class 

Amiral  Aube 

St.  Nazaire — Prest  . 

1899 

1903 

968,700 

166,112 

Desaix 

11 

1897 

1901 

711,280 

166,G64 

(.Kléber  . . . 

Bordeaux — Rochefort 

11 

77 

71 J ,040 

166,884 

(Guichen  . 

St.  Nazaire — Toulon 

1895-8 

1898 

620,252 

36,688 

Fast  CruiBers 

Ch&teaurenault  . 

La  Seyne — Toulon  . 

1895-7 

1899 

618,962 

72,768 

Third-clasB  Pro- 
tected  Cruiser. 

► Internet  . 

Bord  eaux  — Roch  ef or  t 

1896-8 

1899 

193,848 

18,800 

Hallebarde  . 

Le  Havre — Cherbourg 

1896-7 

1899 

07,404 

3,400 

Fauconneau  . 

n 

1897 

1900 

67,640 

5,736 

Espingole 

»> 

ii 

)9 

67,640 

G,288 

Pique 

n j» 

V 

66,904 

7,320 

Torpedo  Cruiaers 

* 

| 

>Epée  .... 

71  «9 

i* 

,9 

66,904 

7,284 

Framée  . 

Ñau  tes — Lorien  t 

79 

11 

66,584 

7,212 

Yatagan  . 

79  77 

11 

79 

66,584 

13,240 

Eigbt  boats, 

^ M 14  to  M21. 

1900 

•• 

539,712 

53,424 

Kiver  Gunboata  . 

í Argus 

London — Hong  lvong 

1899 

1900 

22,424 

11,852 

(Vigilante 

11  ii 

77 

>7 

22,424 

11,352 

Siroco 

Le  Havre — Cherbourg 

1898 

1900 

42 , 584 

1 4 , 088 

Mistral 

ii  »« 

9% 

i* 

42,585 

16,652 

Simoun  . 

ii  ii 

» 

9* 

40,904 

11,692 

Typlion  . 

11  1 9 

,9 

•9 

40,904 

10,712 

Sea-goingTorpedo 

Trombe  . 

Nantes — Lorient 

í> 

37 

41,084 

16,172 

13oats  . 

Audacieux 

ii  ii 

11 

77 

41,084 

14,300 

Bourraaque  . 

Le  Havre — Cherbourg 

1899 

1901 

40,984 

12,972 

Raíale 

»9  9» 

•5 

1 * 

40,984 

8,169 

Borde 

Burdeaux — Rochefort 

79 

11 

40,384 

16,570 

^Tramontano  . 

ii  ii 

37 

11 

40 , 384 

16,570 

Carried  forward 

. . £ 

7, 130, S99 

1,374,069 

FRENCH  NAVY  ESTIMATES,  1900. 


421 


Programme  of  ISÍew  Construction,  to  be  continued  or  undertaken 
in  1900. — Building  by  Contract — continued. 


ClasB. 

Ñames  of  Ships. 

Places  of  Building 
and  Completíon. 

Date  of 
Contract. 

Date  of 
Completion 

Total 

Estimated 

CoBt. 

Expendituxe 
propoeed 
for  1900. 

1 

£ 

£ 

— u> 

31  Boats: — 

Brought 

forward 

7,130,899 

1,374,06 

Nos.  229,  231, 
232,  236,  237, 

238,  239,  240, 
241,  243,  245, 

i 

•t 

First-class  Tor- 
pedo Boats 

246,  247,  248, 
249,  250,  251, 
252,  253,  254, 

255,  p.  75,  p. 
76,  p.  77,  p.  78, 

p.  79,  p.  80,  p. 
81,  p.  82,  p.  83, 
p.  84 

Various 

1898 -9 

1899- 

1900 

541,926 

147,348 

Por  tableTorpedo  1 
Boats  . . . / 

Tliree  Boats  . 

Chalón — Toulon 

1898 

79 

14,772 

1,440 

Torpedo  Scout  . 

Libellule  . 

Le  Havre — Cherbourg 

1899 

1900 

13,756 

6,936 

Total.  Building  by  Contract  in  1900 

. . £ 

7,701,353 

1,529,793 
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Germán  Navy  Estimates,  1900. 


(Conver tecl  at  £1  = 20*43  marks.') 


Ordinary  Pekmanent  Estimates. 


Proposed  for 
tbe  ílnancíul 
year  1900. 

i Gr&iited  for 
i tbe  financial 
year  1899. 

Imperial  Naval  Office  .... 

. 

£ 

63,743 

£ 

62,129 

ObservatorieB  ...... 

• 

15,651 

14,617 

Accounts  ...... 

16,222 

14,762 

Martial  Law  ...... 

3,486 

1,748 

Divine  Service  and  Schoola 

- 

3,900 

3,842 

Military  Personnel  ..... 

809,562 

761,858 

Muintenauce  of  tlie  Fleet  .... 

845,462 

776.022 

Victualling  ...... 

54,932 

47,793 

Clothing  ...... 

15,144 

13,915 

Barrack  Administration,  Cashiers  and  Accountants 

114,673 

110,745 

Bodging  Allowance  ..... 

62,104 

5S , 516 

Medical  ....... 

58,571 

54,902 

Travelling  Expenses,  Freigkt  Charges,  &o. . 

121,644 

113,619 

Training  Eatablisliments  .... 

15,591 

16,261 

Dockyard  Expenses  ..... 

1,000,628 

940,514 

Ordnance  and  Fortification 

324,702 

303,560 

Accountant-Qenerara  Department 

24,563 

22,SS1 

Pilotage  and  Surveying  ServiceB 

25,257 

24 , 538 

Miscellaneous  Expenses  .... 

41 ,756 

37,648 

Administration  of  Kiau-chau  Protectorate 

1,898 

Total 

• 

• 

£ 

3,619,490 

3,379,900 

GERMAN  NAVY  ESTI  MATES,  1899-1900.' 
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Special  Ordinary  Estimates. 

Shipbuilding  Proyramme  for  the  Financial  Year,  1900. 


For  the  Gonstruction  of — 

lst  clase  Battleship,  Kaiser  Wilhelm  der  Grrosse  (Ersatz  Konig  x 

Wilhelm),  4 til  aud  final  instalment  . 195, 79U 

Battleship  A,  3rd  instalment  (Kaiser  Barbarossa)  . . . 195,790 

,,  Kaiser  Karl  der  Grosse  (B),  3rd  instalment  . . 195,790 

Large  cruiser  A,  3rd  instalment  ......  171,317 

Small  cruiser  Nymphe  (A),  3rd  and  final  instalment  . . 11,258 

,,  Niobe  (B),  „ „ ...  11,258 

Battleship  O,  2nd  instalment  .......  234,949 

„ D,  „ 234,919 

„ E,  „ 234,949 

Small  cruiser  C,  ,,  .......  S8,10G 

„ D,  „ . 88.100 

Battleship  F,  lst  instalment  .......  122,309 

„ G,  „ 122,309 

Large  cruiser  B,  „ .....  . 97,895 

Small  cruiser  E,  „ .......  63,632 

„ F,  „ .......  63,632 

Gunboat  A,  „ .......  24,473 

One  Torpedo-boat  División,  2nd  and  final  instalment  . . . 121  ,096 

„ „ lst  instalment  . ....  117,475 

. . . . £2,395,203 


Total 


SUMMARY. 


Proposed  for  tbe 
Financial  Year 

1900. 

Granted  for  the 
Fiimuciul  Year 

1899. 

Ordinary  Permanent  Estimates  .... 

. 

£ 

3,619,490 

£ 

3, 079,900 

Shipbuilding  ...... 

• 

2,395,208 

2, 182,379 

Armaments  and  Torpedo  Equipments. 

• 

1 , C08 , 370 

590,740 

Other  Items  ...... 

• 

183,773 

1S8,529 

Extraordinary  Exj^enditure  .... 

• 

254,528 

210,475 

Total  .... 

£ 

7,461,364 

6,547,032 
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Italian  Navy  Estimates,  1900-1901. 


Financial  Year,  Ist  July,  1900,  to  30th  June,  1901. 


Con  verted  at  £1  =27  lire. 

Propo8ed  for 

1900-1901. 

Revised 

Estimates 

1890-1900. 

Ordinary  Expendxtüre — General  'Expenses. 
Admiralty  . ...... 

Pensione.  ......... 

Expendí  ture  ou  various  Services  connectod  witli  tlie  Mer-\ 
cantile  Marine  . . . . . . . . / 

£ 

19 , 33S 
190,963 

1 

527,250 

£ 

50,733 

184,851 

1 

278,177 

Total  . . £ 

767,551 

511,061 

Expknditüre  por  Naval  Services. 


Ships  ñtting  out 

• 

I 220 , 670 

229,630 

General  StaíT  of  tlie  Navy 

. 

120,119 

117,785 

Corps  of  Constructora 

• 

19,071 

18,326 

Commiesariat  Service 

• 

33,333 

30,585 

Medical  Service  . . . 

. 

24,S67 

24 , 8G7 

WageB — Men  . 

. 

144,411 

458,148 

Gratuities 

55,619 

45,218 

Assistants  to  Constructora  and  others 

. 

53,348 

53,642 

Accountants,  &c. 

. 

53,518 

52,410 

Pólice  .... 

• 

11,326 

11,181 

Telegraph  Service 

. . 

6,666 

6,666 

Telegraph  Materials  . 

. 

8,518 

8,518 

Forte — Personnel 

. 

11,111 

10,555 

Victualling 

. 

290 , 370 

283,333 

Lighting  .... 

. 

7,333 

7,037 

Hospital  Services 

. 

17,S2S 

39,211 

Honorary  Histinotions 

• 

444 

144 

Fuel  and  Stores 

• • 

. 

205,255 

206,959 

Salaries  and  Wages — Worksliops  and  FortificationB 

1,130 

4,187 

Training  Establishment.s  . 

• 

15,555 

15,666 

Naval  Academy 

. 

5,431 

5,333 

Scicntiñc  Services — Personnel 

. 

• i 

1,419 

1,419 

„ „ Matéfriel 

. 

9,259 

9,963 

Law  Cbarges  . 

- 

• | 

1 , 1S5 

1,185 

Travelling  Expenses. 

• 

18,518 

18 , 51S 

Transport  of  Mat&riel 

• 

1,629 

4,629 

Carried  forward  . 

£ 

1,673,069 

1,676,105 
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Proposed  for 

1900-1901. 

Revised  Esti- 
ra ates. 
1899-1900. 

Brought  forward  ..... 

£ 

1,673,969 

£ 

1 ,676,105 

Materials  and  Labour  for  repair  of  Sbips  .... 

668,518 

487,037 

Guns,  Torpedoes  and  Small  Arras  . 

*31,481 

292,592 

Labour  for  consti  uction  and  repairs  of  Armaments 

82,834 

82,881 

Works  Department — BepairB  ...... 

Oonstruction  and  Completion  of  the  following  Vessels,  viz.  : ^ 

87, 171 

87,171 

lst  Class  Battlesliips  : Benedetto  Brin,  at  Castellamare ; 
Begina  Margherita,  at  Spezia. 

Turret  Ship  : Emanuela  Fi liberto,  at  Naples 

Armoured  Oruisers  : Francesco  Ferruccio,  at  Venice,  and 
one  nnnamed  at  Taranto  ...... 

Armoured  Cruisers  : Giuseppe  Garibaldi,  and  Várese  . 

3rd  Class  Cruiser : Puglia,  at  Taranto  .... 

888,888 

851,851 

Torpedo  Cruisers  : Agordat,  at  CaBtellamare  ; and  Coatit, 
at  Naples  ........ 

Torpedo-boat  Destroyers  ...... 

Sea-going  Torpedo  Boats  ...... 

Small  Craft 

Total  ...  i 

: 3,482,361 

3,477,090 

Extkaordinary  Expenditdre. 


£ 

£ 

General  Expenses  and  Half  Pay 

. 

2,832 

3,185- 

Shipbuilding  ...... 

• 

18,518 

18,518 

Coast  Defeuce  and  Fortifications . 

. 

14,812 

11,109 

Torpedoes  ...... 

- 

18,518 

18,518 

Total . 

£ 

54,680 

51,330 

Dopreciation  of  Ships  in  Commission . 

• 

129,629 

111,111 

Beut  of  Lands  ocoupied  by  Government 

• 

98,532 

121,427 

SUMMARY. 

EfTective  Expenditure  (Ordinary  and  Extraordinary)  , 
Depreoiation  of  ShipB  in  Commission .... 
Bent  of  Lands  oconpied  by  Government 

Grand  Totals  . 


£ 

£ 

• 

4,304,592 

4,042,481 

. 

129,639 

111,111 

• 

98,532 

121 ,427 

£ 

4,532,753 

4,275,019 

* The  cbarges  under  tbis  head  are  diminlsbed  by  transiera  to  otber  accounts,  for  Construction  and 
Maintenance  of  Ships. 
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Russian  Navy  Estimates,  1900. 


( Cunverted  at  £ 1 = 9*6  JRoubles.') 


Heads  of  Exjetidlture. 


Ceutral  and  Porta*  Administration 
Salaries  aud  Assistance 
Educational  ..... 

Medical  Eatablislimeiita  and  Services 
Pay  of  Officers,  Seamen,  etc. 

Viotualling  ..... 

Olothing  ...... 

Expenses  of  Ships  in  Commission 
Hydrographic  Department 
Hydrographic  Survey  of  tlie  Moutha  of  tbe 
Naval  Armaments  and  Electric  Fighting 
New  Construction  .... 

Repairs  and  Reñts  .... 

Admiralty  Yards  and  Workshops 
Puddings,  Rent  and  Repairs 
Puilding  and  Maintenance  of  Eighthouses 
Retired  Pay  ..... 

Varioua  Expenses  .... 

Works  of  Fort  Alexander  III.  . 
Improvement  of  tke  Port  of  Vladivostok 
Improvement  of  Port  Arthur 
Expenditure  on  account  of  Estimates  of  1901 
Total 


Yenesei  and  Obi 


1900. 


1899. 


£ 

237,014 
52,714 
102,469 
108,885 
494,911 
183,441 
216,631 
1,489,351 
83,867 
5,698 
905,837 
2,102,128 
652,801 
188,463 
421,825 
28,616 
82 , 311 
119,534 
333,3331 
312, 500 J 
312,500 
26,369 


9,121,321 


£ 

201,690 
52,553 
93,148 
101 ,887 
163,876 
129,979 
201,191 
1,221,872 

103,752 

958,200 

3,518,181 

420,722 

373,105 

75,937 

129,469 

511,667 

25,770 


8,652,602 
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United.  States  Navy  Estimates, 
1900  and  1901. 

Converted  at  £1  = $4  8665  (Par,  as  adopled  by  Congreso'). 


Detailed  objects  of  Expendlture  and 
Appropriatiou. 

Estimates,  1900. 

Appropriatiou  a,  1 900. 

Eathnates,  1901. 

Pay  of  tlio  Navy 

£ 

2,615,111 

£ 

2,774,102 

£ 

2,631,315 

Pay,  Miacellaneous 

102,74:3 

102,743 

102,743 

Oonfcingent  Navy 

4,110 

2,055 

2 , 055 

Burea u of  Navigation 

107,006 

103,706 

03,366 

Naval  Academy 

40,163 

40,100 

42,703 

Bureau  of  Ordnanco  . 

615 , S67 

645, S67 

514,357 

,,  Equipment. 

537,440 

568,261 

666,285 

,,  Yarda  and  Docks 

03,177 

93,177 

109,590 

Public  Works — 

Yards  and  Docks 

1,206,573 

1,200,203 

2,820,233 

Naval  Academy  . 

480,836 

147,950 

41o , 288 

Naval  Observatory 

2,055 

2,055 

6,267 

lBureau  of  Medicine  and  Surgery. 

39,556 

39,556 

36,987 

„ Supplies  and  Accounts 

661,755 

661,755 

661,755 

,,  Construction  and  Itepairs 

672,630 

672,630 

1,293,706 

„ Stcam  Enginoering 

218,207 

402,588 

570,060 

Marine  Corpa  .... 

518,618 

518,618 

554,890 

Increase  of  tbe  Navy — 

Construction  and  Machinery 

1 ,231,357 

1,231,357 

3,849,400 

Armour  and  Armaments 

821,946 

821,946 

821,946 

Equipment  .... 

41,097 

82,194 

51 , 372 

Total  . 

£10,071,147 

£10,110,053 

£15,253,318 
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Draft  of  a New  Bill  additional  to  the  Aot  concernino  tiie 
Germán  Navy  of  the  IOth  Aprtl,  1898.* 

AVe,  William  by  the  Grace  of  God,  Germán  Emperor,  Iving  of 
Prusjáia,  &c.,  decree  in  the  ñame  of  the  Empire,  and  with  the  assent 
of  the  Federal  Couneil  and  the  lleichstag,  as  follows  : — 


I.  Establishment  of  Ships. 

Section  1 . 

1.  The  establishment  of  ships  fixed  by  the  Law  of  the  IOth  April, 
1898,  concerning  the  Germán  Fleet,  shall  be  increased  by 


(a)  Reacly  for  Service  ; 


1 Flagship  for  the  fleet. 

2 Squadrons  each  of  8 battleships. 

2 large  cruisers  ) as  scouting  vessels  for  the  fleet  in  lióme 


8 small  cruisers 
5 large  cruisers 
5 small  cruisers 


waters. 

for  Foreign  Service. 


(6)  As  a Reserve  : 

2 battleships 

1 large  cruiser 

2 small  cruisers 

and  shall  be  decreased  by  : 


| for  Foreign  Service; 


2 divisions  each  of  4 coast-defence  ships. 

2.  In  this  increase  the  8 coast-defence  ships  shall  be  accounted 
as  battleships  until  they  are  replaced. 


* This  Act  provided  that  the  establishrnent  of  the  Germán  fleet  should  consist  of 
one  flagship,  and  two  squadrons,  each  of  eight  battleships,  two  large  and  eight  small 
•cruisers  for  scouting  with  the  home  fleets,  and  hve  large  and  five  small  cruisers  for 
foreign  Service,  as  weli  as  a reserve  of  two  battleships  and  one  large  and  two  small 
cruisers,  the  cruisers  being  iutended  for  foreign  serviee.  The  eight  coaat-defeuce 
vessels  (Siegfried  class)  wore  to  be  reckoned  as  battleships  until  they  should  be  replaced 
by  new  ships. 
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II.  Ships  IN  Commission. 

Section  2. 

As  a consequence  of  this  increase,  the  ships  of  the  fleet  in  lióme 
watcrs  sliall  be  kept  in  commission  upon  tlie  following  principies  : — 

1.  The  first  and  second  squadrons  constitute  the  active  fleet  and 
the  íh’St  and  third  squadrons  the  reserve  fleet ; 

2.  Of  the  battlesliips  and  cruisers  of  the  active  fleet,  all  sliall  be 
in  commission  ; of  those  of  the  reserve  fleet,  half  of  the  battleships 
and  cruisers. 

3.  Individual  ships  of  the  reserve  fleet  not  in  commission  may  be 
commissioned  for  the  manoeuvres. 


III.  The  Provisión  of  Means. 

Section  3. 

The  financial  provisión  made  necessary  by  this  law  shall  be 
borne  npon  the  annual  estimates  of  the  Empire. 

Given,  etc. 


I.— Tiie  Neoessity  and  Extent  of  the  Incbease  of  the  Navy. 


Tin; 

Germán 

Kmpire 

requives 

peace  at 

sea. 


To  the  Germán  Empire  the  security  of  its  economical  development, 
and  more  especially  of  its  foreign  trade  tliroughout  the  world,  is  a 
vital  question.  To  attain  this  the  Germán  Empire  requires  not  only 
peace  on  land  but  peace  also  at  sea,  not  peace  at  any  lárice,  but  peace 
.vñth  honour ; making  provisión  for  its  legitimate  requirements. 

A naval  war  waged  on  account  of  economical  interests,  and  more 
especially  of  eoinmereial  interests,  will  probably  be  oí  extended 
duration,  since  the  aim  of  an  enemy  of  superior  strength  will  be 
attain ed  all  the  more  completely  the  longer  the  war  lasts.  More- 
over,  a naval  war  wliich,  after  the  Germán  naval  forcea  liad  been 
annihilated  or  shut  up,  would  be  confined  to  the  blockade  of  the 
coasts  and  the  capture  of  merchant  vesscls  on  the  liigh  seas,  would 
cost  little  to  the  enemy  ; on  the  contrary,  the  cost  of  such  a war 
would  be  amply  covei’ed  by  the  simultaneous  Ímpetus  given  to  the 
enemy’s  own  trade. 

An  unfortunate  naval  war,  of  even  one  year’s  duration  only, 
would  anniliilate  Germauy's  sea  trade,  and  tliereby  bring  about  the 
most  calamitous  conditions,  in  the  fh’st  place  in  economical  respecta, 
and,  as  an  immédiate  consequence  thereof,  in  social  respecta  also. 
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Quite  apart  from  tlie  consequences  which  the  conditions  imposed 
in  making  peace  after  such  a war  might  entail,  the  destruction  of  the 
máritime  trade  during  the  war  could  not  be  made  good,  even  after 
the  termination  of  hostilities,  within  a measurable  period,  and  con- 
sequcntly  a grave  economical  decline  must  be  added  to  the  sacrifices 
involved  by  the  war. 

The  " Navy  Act”  lias  not  made  provisión  for  the  possibility  of  a 
naval  war  against  a great  Sea  Power,  because,  whcn  it  was  draftcd  in 
the  summer  of  1897,  the  immediate  object  was  to  ensure  the  execu- 
tion  of  the  programme  of  naval  construcción  of  1873,  by  the  building 
of  up-to-date  vessels,  while  limiting  the  increase  to  that  small  number 
of  battlesliips  wliich  were  necessary,  at  least  for  a double  squadron, 
to  carry  out  the  organisation  imperatively  suggested  by  tac  ti  cal 
considerations. 

The  pi'eamble  to  the  “ Navy  Act  ” did  not  lcave  any  doubt  as  to 
the  military  valué  assigned  to  the  battle  fleet.  It  says  expressly : 
“ If  opposed  to  superior  naval  powers  the  fleet  nierely  counts  as  a 
sallying  fleet”  (Ausfallflotte),  that  is  to  say,  the  fleet  must  retire  into 
a port  and  await  a favourable  opportunity  for  a sortie.  Even 
supposing  it  scores  a success  in  such  a sortie,  it  will  nevertheless 
suffer  considerable  loss  of  vessels,  as  well  as  the  opponent.  The 
enemy  possessing  a superior  number  of  vessels  may  replace  his 
loases,  but  we  cannot.  In  a war  against  a materially  superior  Naval 
Power,  the  fleet  provided  for  in  the  Naval  Construction  Act  will 
render  a bloclcade  difficult,  more  especially  during  the  earlier  stage 
of  the  war,  but  it  will  never  be  able  to  preven t it.  It  can  merely  he 
a question  of  time,  for  sooner  or  later  the  fleet  will  be  overpowered 
or  enclosed  in  its  own  port  after  being  considerably  weakened.  As 
soon  as  this  has  happened,  no  great  country  can  be  shut  oflf  more 
easily  than  Germany  from  any  sea  traffic  worth  speaking  of,  both  of 
Germán  vessels  and  of  vessels  of  neutral  Powers.  For  this  purpose 
there  is  no  need  of  blockading  long  stretches  of  coast-line  ; it  will 
suffice  to  bloclcade  a few  large  seaports. 

In  the  same  way  as  the  trafile  of  Germán  ports,  the  Germán 
merchant  vessels  on  all  seas  are  at  the  merey  of  an  enemy  more 
powerful  at  sea.  Plostile  cruisers  on  the  chief  trade  routes — in  the 
Skagerralc,  in  the  British  Channel,  in  the  north  of  Scotland,  in  the 
Straits  of  Gibraltar,  at  the  entrance  of  the  Suez  Canal,  and  at  the 
Cape  of  Good  Hope — will  render  Germán  shipping  trafile  alrnost  an 
impossibility. 

On  this  point  also  the  preamble  to  the  Naval  Construction  Act 
expresses  itself  in  no  doubtful  terms.  It  sets  forth  that : “ The 
protection  of  the  máritime  trade  on  all  seas  is  mainly  contemplated 


Tlio 
“ Navy 
Act”  of 
1808  in- 
aufiicient, 
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The  neces- 
sifcy  for  a, 
atrong 
navy. 


in  times  of  peaee  ; in  case  of  war,  it  will  be  tbe  task  of  the  cruisers 
on  foreign  stations  to  afforcl  protection,  ‘ as  far  as  possible/  to  our 
merchant  vessels.”  That  is  to  say,  the  men-of-war  will  do  what  they 
“ possibly  ” can.  What  is  eí  possible  ” in  this  i*espect  will  appear 
when  we  remember  that  the  Naval  Oonstruction  Act  pro  vides  in  all 
for  forty-two  cruisers ; while,  for  instance,  the  greatest  Naval  Power 
of  the  day  has  already  as  maiiy  as  206  cruisers  (ready  or  on  the 
stocks),  and,  moreover,  commands  points  of  support  and  coaling- 
stations  on  all  the  principal  trade  routes. 

Under  the  existing  civcicmst anees,  in  order  to  protect  Germany’s 
sea  trade  and  coionios,  there  is  one  means  only,  viz.,  Germany  must 
liave  a fleet  of  sucli  strength  that,  even  for  the  mightiest  Naval 
Power,  a war  with  her  would  involve  such  risks  as  to  jeopardise  its 
own  supremacy. 

Por  this  purpose  it  is  not  absolutely  necessary  that  the  Germán 
fleet  should  be  as  strong  as  that  of  the  greatest  Sea  Power,  because, 
generally,  a great  Sea  Power  will  not  be  in  a position  to  concéntrate 
all  its  forces  against  us.  But,  even  if  it  should  sueceed  in  confronting 
us  in  superior  forcé,  the  enemy  would  be  so  considerably  wealcened 
in  overcoming  the  resistance  of  a strong  Germán  fleet  that,  notwith- 
standing  a victory  gained,  the  enemy’s  supremacy  would  not  at  first 
be  secured  any  longer  by  a suflicient  fleet. 

In  order  to  attain  the  proposed  aim,  viz.,  protection  of  our  sea 
trade  and  our  colonies  by  insuring  Peace  with  Honour,  Germany  will 
require,  in  accordance  with  the  proportions  of  strength  of  the  great 
Naval  Powers,  and  in  consideration  of  our  own  tactical  formations, 
two  double  squadrons  of  efficient  line-of-battle  sliips,  with  the 
requisite  complement  of  cruisers,  torpedo-boats,  etc.  As  the  Naval 
Oonstruction  Act  provided  for  two  squadrons  only,  the  construction 
of  a third  and  fourth  squadron  must  be  provided  for.  Out  of  tliese 
four  squadrons,  each  two  will  form  one  fleet  (or  double  squadron). 
The  second  fleet  is  to  be  organised,  as  regards  its  tactical  composition, 
in  exactly  the  same  way  as  the  first  fleet  provided  for  in  the  Naval 
Construction  Act. 

As  regards  the  extent  to  which  vessels  should  be  kept  coin- 
missioned  in  peace  time,  we  must  be  guided  by  the  following 
considerations.  As,  even  after  the  projected  increase  has  been  carried 
out,  the  number  of  vessels  of  the  Germán  Navy  will  still  be  more  or 
less  infei'ior  to  that  of  otlier  individual  Great  Powers,  our  endea vours 
must  be  directed  towards  compensating  this  superiority  by  the  indi- 
vidual training  of  the  crews,  and  by  tactical  training  by  practice  in 
large  bodies. 

A satisfactory  personal  training  of  individual  crews,  as  well  as 
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sufficient  tactical  traiaing  by  practice  in  large  bodics,  can  only  be 
guarantecd  by  permanent  commissioning  in  peace  time.  Economy  as 
regards  commissioning  of  vessels  in  peace  time  means  jeopardising 
the  efficiency  of  tlie  fleet  in  case  of  war.  The  mínimum  extent  of 
commissioning  in  peace  time  would  be  the  permanent  formation  of  a 
fleet  comprising  the  hest  and  most  modera  vessels,  as  an  active  forcé 
constantly  commissioned,  i.e.,  a foi'ce  in  which  all  the  battleships  and 
cruisers  are  in  commission.  This  fleet  will  form  the  school  for  the 
tactical  training  in  the  double  squadron,  and  in  case  of  war  will  bear 
the  firsc  brunt.  As  regards  the  second  fleet,  which  will  comprise  the 
older  battleships,  it  will  have  to  suffice  if  one-half  of  the  number  of 
its  vessels  only  are  in  commission.  Of  course,  for  the  pui’pose  of 
practice  in  larger  bodies’  it  will  be  necessary  to  commission  certain 
further  vessels  temporarily,  for  manoeuvres.  In  the  event  of  war 
this  second  fleet,  the  reserve  fleet,  protected  by  the  active  battle  fleet, 
will  lxave  to  supplement  the  inferior  training  of  its  various  crews  and 
the  insufficient  practice  in  manceuvring  in  large  bodies,  by  malcing 
good  this  deficiency  after  mobilization. 

A summary  of  the  intended  organisation  of  the  active  and  reserve 
fleets,  showing  their  tactical  composition,  and  the  extent  to  which 
tliey  are  to  be  commissioned  in  peace  time,  will  be  found  in  annexe  1.* 

If  Germany  possesses  four  squadrons  of  first-class  battleships,  it 
will  be  less  important  to  have  a coast  defence  squadron  consisting  of 
small  ironclads. 

Besides  the  increase  of  the  fleet  at  borne,  an  increase  of  vessels  incroaBoof 
on  lbreign  stations  will  also  be  necessary.  In  consequence  of  the  °U 

seizure  of  Kiau-Chau  and  the  great  increase  of  our  transmarine  stations. 
interests  during  the  last  two  ycars,  it  has  already  become  necessary 
to  send  out  to  foreign  stations,  at  the  expense  of  the  scouting  vessels 
of  the  battle  fleet,  two  more  large  vessels  tlian  were  provided  for  under 
the  programme  of  the  Naval  Construction  Act.f  For  an  effective 
representation  of  our  interests,  even  still  more  vessels  ouglit  to  have 
been  sent  out,  had  they  but  been  available.  In  order  to  rcalise  of  what 
importance  an  increase  of  the  number  of  vessels  on  foreign  stations 
would  be,  we  inust  remember  that  they  are  the  represen tati ves  of 
Germán  military  forcé  abroad,  and  that  frequently  it  may  be 

* The  previsión  is  for  34  battleships,  8 large  cruisers,  24  small  cruisers,  and  80 
torpedo-boats,  with.  a battleship  for  each  squadron  and  a torpedo-boat  for  eucli  división 
as  a reserve ; the  active  fleet  to  comprise  1 flagsliip  und  i divisions  (2  squadrons),  each 
división  having  4 battleships ; 4 divisions  of  cruisers,  each  consisting  of  1 large  and  3 
small  cruisers;  and  4 torpedo  flotillas,  eacli  in  2 divisions,  and  each  división  comprising 
5 hoats.  The  organization  of  the  reserve  fleet  will  be  exactly  the  same,  but  in  peace 
time  only  2 battleships  of  each  división.  2 divisions  of  cruisers,  and  8 torjiedo-boats  will 
be  in  commission. 

f Reference  is  made  to  nn  appendix  to  the  Bill : iC  The  growth  of  Gorman  maritime 
interests  from  1896  to  1898.*' 
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incumbent  on  them  to  gatbor  the  fruits  which  the  sea  power  created 
by  the  heme  fleet  of  the  Empirc  has  matured.  Moreover,  a sufficient 
representativo  forcé  on  the  spot,  supported  by  a strong  fleet  at  hoine, 
will  in  many  cases  avert  differences,  and  will  tlius  also  contribute, 
on  its  part,  towards  the  maintenance  of  peace  with  a full  preservation 
of  Germán  honour  and  Germán  interests. 

A particular  explanation  of  the  additional  requirements  cannot 
be  given  for  an  extended  period,  in  the  same  way  as  is  done  in  the 
case  of  the  lióme  fleets  fundamentally  organized. 

If  it  is  demanded  that  the  foreign  fleet  sliall  be  able — 

1.  To  represent  Germán  interests  everywhere  energetically  in 

peace  time  ; 

2.  To  be  equal  to  warlike  conflicts  with  countries  across  the 

sea  not  possessing  any  strong  navy — 

an  increase  by  at  least  Uve  large  and  five  small  cruisers,  and  one 
large  and  two  small  cruisers  as  a reserve,  appears  necessai*y.  The 
Naval  Construction  Act  pro  vides  for  tliree  large  and  ten  small 
cruisers  ready  for  use,  and  three  large  and  four  small  cruisers  by 
way  of  reserve. 

A distribución  of  the  foreign  Service  fleet  upon  the  foreign 
stations  cannot  be  given,  as  tliis  distribution  may  depend  on  political 
circumstances,  and  decisions  on  tkis  point  can  onlj*-  be  made  specially 
for  eacli  case. 

Ii. — Carrting  out  thk  Incubase.  The  Expense.  Pkovision  op  the  Eunds. 

If  once  the  necessity  of  such  a strong  fleet  for  Germany  is  recogniscd, 
it  will  no  longer  be  possiblc  to  dispute  that  the  honour  and  wclfarc 
of  the  country  imperatively  demand  that  tlic  homo  fleet  should  be 
increased  as  soon  as  possiblc  to  the  requisite  strength. 

With  the  Estimates  for  1900  the  increase  of  the  Navy  provided 
for  by  the  Naval  Construction  Act  will  have  been  completed  with 
the  exception  of  one  small  cruiser.  After  the  Eudget  lias  been 
passed,  all  ships  for  the  increase  of  the  fleet  will  be  luid  down  in  the 
course  of  the  summer.  Those  remaining  for  the  subsequent  years 
will  be  ncw  vessels  substituted  for  oíd  ones.  For  the  next  three  years 
the  construction  scheme  of  the  Naval  Construction  Act  projected  the 
laying  down  of  five  large  and  seven  small  vessels  to  replace  oíd  ones 
(Ersatzbauten).  As  regards  the  small  vessels  estiinated  for,  tliese  are 
intended  to  replaee  totally  obsolete  vessels,  entirely  rinfit  for  active 
Service.  If  we  proceed,  in  the  first  place,  with  the  construction  of 
“ substitutos  ” for  them  as  being  particularly  urgent,  scarcely  any 
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f uncís  will  remain  for  the  laying  down  of  lar  ge  ships,  since  the  sum 
estirnated  for  this  purpose  in  the  shipbuilding  sclieme,  viz.,  thivty-five 
millions  of  marks,  is  alrnost  entirely  consumed  by  increases  of  prices 
as  regards  the  cost  of  the  other  ships,  and  by  an  increase,  'whicli  has 
become  requisite,  of  the  stores  of  ammunition.  If,  therefore,  we 
were  to  confine  ourselves  to  the  limit  of  the  funds  estirnated  for  in 
the  Naval  Construction  Act,  we  should  be  unable  to  lay  down  any 
more  lai*ge  vessels  between  1901  and  1903. 

In  eonsequence  of  the  urgent  need  of  strengthening  the  navy  on 
the  one  hand,  and  owing  to  the  restriction  placed  on  the  construction 
of  large  vessels  by  the  limits  of  the  Naval  Construction  Act  on  the 
other,  it  became  an  imperative  necessity  that  the  bringing  in  of  a Bill 
for  the  increase  of  the  fleet  should  not  be  delayecl  until  the  end  of 
the  six  years’  Budget  period,  but  should  take  place  at  once. 

The  constructions  for  the  in  crease  of  the  fleet  (Vermehrungsbau- 
ten)  should  expediently  fit  into  the  gaps  left  by  the  constructions  to 
replace  oíd  vessels  (Ersatzbauten),  falling  due  next  year,  and  above 
all,  on  account  of  their  lieavy  cost,  the  construction  of  substitutes  for 
large  vessels  must  be  considered. 

If  we  disregard  the  limit  as  to  funds  set  by  the  Naval  Construc- 
tion Act,  and  only  consider  the  age  of  the  vessels,  it  will  be  found 
that  the  following  vessels  require  replaeing : — * 

1.  In  1901  : Seven  large  vessels  (four  of  the  Sachsen  type 

and  the  Konig-Wilhelm,  Kaiser,  lleutschland)  ; 

2.  In  the  tvvclve  years  from  1902  to  1913  : Tlirce  largo  vessels 

(Oldenburg,  Kaiserin  Augusta,  Siegfried)  ; 

3.  In  the  four  years  from  1914  to  1917  : Seventeen  large 

vessels  (seven  Siegfried  type,  four  Brandenburg  type,  five 

ITertha  type,  Karst  Bismarck). 

Taking  into  consideration  the  vessels  required  to  be  built  as 
substitutes  for  oíd  vessels,  it  would  therefore  be  necessary  to  carry 
out  the  requisite  increase  of  the  Navy  during  the  years  from  1902 
to  1913.  But  even  then  the  animal  activity  in  shipbuilding  would 
still  be  so  very  unequal,  that  it  appears  appropriate  to  dis tribute  the 
total  requirement  of  forty-six  large  ships  equally  over  sixteen  years, 
and,  as  a rule,  to  lay  down  three  large  vessels  every  year.  Judging 
from  the  experience  of  the  last  few  years  (during  wliich,  likewise, 
three  large  vessels  were  laid  down  annually),  there  is  no  reason  to 
doubt  that  this  rate  of  shipbuilding  can  be  kept  up. 

As  regards  small  cruisers  it  would  be  expedient  to  adopt  a similar 
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* A nomin  vi  list  of  tilo  voséela  ie  given  in  an  nppendix. 
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rate  of  building.  ^W'ithin  the  next  sixteen  years  twenty-nine  skips 
will  require  to  be  replaced,  while  the  incitase  should  be  sixteen  ships. 
Consequently  a building  programme  calculated  for  sixteen  years 
would  involve  laying  down,  as  a rule,  three  vessels  each  year. 

Concurrently  with  these,  there  will  be  the  construction  of 
torpedo-boat  divisions,  gun-boats,  and  special  Service  vessels. 

As  regards  the  terrn  of  endurance  (Bebensdauer)  of  the  new  large 
torpedo-boats  we  are  as  yet  lacking  expericnce.  Assuming  it  to  be 
sixteen  years,  it  will  be  necessary  to  lay  down  one  torpedo-boat 
división  each  year  (viz.,  four  additional  divisions  for  the  new 
squadron,  and  twelve  divisions  as  substitutes  for  tliose  of  the 
existing  two  squadrons  and  the  coast-defence  armour-clad  squadron). 

The  number  of  the  gunboats  and  special  Service  vessels  required 
during  the  next  sixteen  years,  by  way  of  substitiites  and  additions, 
cannot  be  estimated  at  present. 

It  still  remains  for  us  to  decide  as  regards  the  consecutive  order 
of  the  constructions.  In  order  to  attain  greater  naval  efficiency  as 
soon  as  possible,  it  is  necessary,  in  the  first  place,  to  complete  a third 
squadron,  consisting  of  modera  battleships  with  accompanying 
vessels.  After  the  completion  of  this  squadron  it  will  be  possible  to 
forui  an  active  battle-fleet,  consisting  of  seventeen  linc-of-battle 
ships  of  the  latest  construction,  and  a reserve  battle-fleet,  consisting 
(with  the  exception  of  the  Brandenburg  type)  of  inferior  ironclads, 
four  of  the  Brandenburg  type,  four  of  the  Sachsen  type,  eight  of  the 
Siegfried  type,  and  the  Oldenburg. 

It  is  true  that  this  would  necessitate  a postponement  of  the 
replacing  of  the  Sachsen  type  by  new  vessels  un  til  after  the  additional 
constructions  for  supplementing  the  active  battle  fleet.  This  is  a 
material  disadvantage  ; nevertheless  it  appears  permissible,  as  the 
Sachsen  type  vessels  llave  been  subjected  to  reconstruction  on  an 
extensive  scale  during  the  last  few  years.  Of  course  this  has  not 
converted  coast-defence  ironclads  twenty-five  years  oíd  into  high-class 
modera  line-of-battle  ships  ; nevertheless  the  vessels  are  still  seawortliy, 
and  are  but  slightly  inferior  in  utility  to  the  Siegfried  class,  likewise 
belonging  to  the  reserve  battle-fleet.  A building  programme  drawn 
up  in  accordance  with  the  above  considerations  is  contained  in 
Annexe  II.,  2d.* 

To  execute  this  building  programme  there  will  be  required,  for 
shipbuilding,  including  torpedo-boat  divisions  (additions  and  substi- 
tutes), on  the  basis  of  the  unit  prices  as  by  the  Budget  for  1900,  a 
total  of  1306  million  inarks  (£64,000,000),  or  on  an  average  81  * 6 
million  marks  (£4,000,000)  annually. 

t * Seo  pp.  438  and  439. 
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But  it  will  furtlier  becoine  necessary  to  increase  the  strengtlx  of 
tlie  heavy  ordnancé  in  battlesliips  and  large  cruisers,  and  tlie 
provisión  of  ammunition  for  all  typcs  of  vesscls.  Consequently, 
somewhat  higher  unit  prices  have  been  assnmed  in  the  calculations, 
whereby  we  arrive  at  an  average  annual  requireinent  of  87 ‘6  millions 
of  inarks  (£4,292,000).  But  still  further  expense  will  arise : 

(1.)  Through  the  construction  of  gunboats  and  sj>ecial  Service 
vessels. 

(2.)  Through  the  necessary  reconstruction  of  oidor  vessels,  as 
far  as  this  expense  cannot  be  met  from  the  estimates  for 
current  expenditure. 

(3.)  Through  increase  of  cost  in  consequence  of  teehnical 
improvement. 

(4.)  Through  increase  in  the  cost  of  materials  and  wages. 

The  presumable  monetary  needs  to  meet  tliese  requirements 
cannot  be  estimated.  In  the  monetary  estimate  an  addition  of  12*4 
millions  of  marks  (£007,600)  annually  extra  has  been  put  on  to  the 
above  average  annual  quota  of  87*6  millions  of  marks.  We  tlius 
arrive  at  a presumable  average  requirement,  for  shipbuilding  and 
arinament,  of  asum  of  about  100  million  marks  (£4,900,000)  annually. 


SüMMARY  OF  THE  TOTAL  EXPENSES  OF  NAVAL  CONSTRUCTIONS 

AND  ARMAMENTS. 

( Additional  vessels  and  substitutes  for~óld  ones.') 


No. 

Description. 

Amounts. 

1 

Remaining  instalments  on  vessels  already  voted,  or 
demanded  for  1900,  for  proouriag  ammunition,  &o. . 

£ 

6,6 30,000 

2 

For  the  construction  and  armament  of — 

28  battleships  at  £1,225,000  each  . . . £84,300,000 

18  large  emisora  at  £882,000  each  . . £15,876,000 

45  email  cruiBers  at  £269,500  each  . . £12,127,500 

16  torpedo-boat  divisions  at  £294,000  each  £4,704,000 

67,007,500 

Total 

To  be  deducted — 

The  remaining  instalments  of  votes  for  construction 
and  armament  of  vesscls,  falling  due  after  1916  . 

73,637,500 

4,964,000 

3 

Balance 

Making  for  the  yoars  from  1901  to  1916  an  annual 

average  of 

Additional  amouut  for  construction  of  gunboats  and 
special  Service  veBsels,  for  reconstruction,  iucreases 
of  price,  &c 

68,673,500 

4,292,400 

607,600 

Making  a total  annual  average  of 

£4,900,000 

j 
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Distribution  over  16  Years  of  Vessels  to  be  Built  as 


Bu'get 

Year. 

Battteihlps. 

Large  Cruieers. 

Small  Cruisers. 

Total, 

1901 

2 additions  \ 

1 substituto. 

í 1 addition 
\ 2 substitutes 

1902 

0 

*■  M 

i 

3 substitutos 

6 

1903 

2 

For 

l active 
battle 
Fleet. 

i 

2 

5 

1904 

2 

1 addition  \ 

| For 

3 additions  \ 

For 

6 

1905 

2 „ 

i „ J 

active 
battle 
1 FJcet. 

. . 1 

active 

battle 

Fleet. 

6 

1906 

2 substitutos. 

1 addition 

2 additions  ' 

5 

1C07 

1 substituto 

2 

For 

„ foreign 
Service. 

3 * 

For 
► active 
Service. 

6 

1908 

1 

* * 

( 2 additions  j 
\ 1 addition 

| For  the 

6 

1909 

( 1 addition  for  the 
\ reserve  buttlc  fleet. 

i , 

* 

í 1 addition 
\ 2 substitutos, 

I reserve 
j battle 
J Fleet. 

5 

1910 

1 substituto. 

2 substitutos. 

3 substitutes. 

6 

1911 

2 substitutes. 

1 substituto. 

3 

6 

1912 

2 

1 „ 

3 

6 

1913 

2 

1 >, 

2 

5 

1914 

2 

1 „ 

3 

6 

1915 

2 

1 

3 

6 

1916 

2 

1 

3 

5 

Tntnl  . 

28  Battleships. 

18  Large  Cruisers. 

45  Small  Cruisers. 
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« SUBSTITUTES  ” FOR  OLD  ONES^  AND  AS  <f  AdDITIONS  ” TO  THE  FLEET. 


Torpedo  Boat  División. 

1 substituted  división. 

1 additional  división 


1 >» 


For 
V active 
battle 
Fleet. 


I 


•i  » 


Remarks. 


Ist  Building  Period,  1001-1905. 

Battleships. 

10  additiona  to  supplement  the  active  fleet  by  a 
squadron  of  lst  chis»  battleships  (1  flagahip,  8 ships 
for  active  Service  and  1 as  a reserve). 

Lar  ge  and  Small  Cruisers. 

Building  the  small  cruisers  still  remaining  on  aecount 
of  the  Naval  Conatruction  Act. 

2 + 6 ndditions  for  the  two  groups  of  scouting  vessels 
belonging  to  the  new  squadron. 

Substituteb  for  unserviceable  vessels. 

Lar  ge  Cruisers . Small  Cruisers. 

Kouig  Wilhelm,  Zieten,  Blifcz, 

Kaiser.  Pfeil,  Arcona, 

Deutschland.  Alexandrine,  Greif, 

Schwalbe. 

Torpedo  Boat  Divisions. 

1 eubstitnted  división,  4 additional  ones  for  the  two 
torpedo  boat  flotillas  belonging  to  new  squadron. 


1 substituted  división. 
1 

1 „ 

1 „ 


1 substituted  división. 


16  Torpedo  Boat  Divisions. 


2nd  Building  Period,  1906-1909. 

Battleships. 

Substitution  of  ships  of  the  44  Sachsen”  fypc. 

1 addition  (reservo  sbip  for  the  squadron  of  the 
“ Brandenburg  4 *’  and  u Sachsen  ” types). 

Large  and  Small  Cruisers. 

6 + 7 additions  for  foreign  Service,  2 additions  as  a 
complemont  of  the  scouling  groups  of  the  coast 
defence  ironclad  divis  ons. 

Substitutos  for  2 small  cruisers  : 44  Sperber,”  “ Bussard  ” 
Torpedo  Boat  Divisions. 

4 substituted  divisions. 


3kd  Building  Pebiod,  1910-1916. 

Battleships. 

1910-1914.  Substitutes  for  the  8 coast  defence  irou- 
clads  of  the  “ Biegfried  ” olass  and  the  “ Oldenburg.” 
1915-1916.  Substitutes  for  the  4 battleships  of  the 
44  Brandenburg  ” class. 

Large  and  Small  Cruisers. 

Substitutes  for  the  44  Kuiserin  Augusta”  the  5 ships  of 
the  “ Hertlm  ” claes,  for  the  “ Fürst  Bismarck  ” as 
woll  as  for  the  sinall  cruisers. 


1 tt 

Falke, 

Cormorau, 

Comet, 

Seeadler, 

Geier, 

Wacht, 

1 ii  »» 

Condor. 

Meteor. 

Jagd. 

Irene, 

Gefion, 

Niobe, 

D. 

1 

Prinzess 

Hela, 

Nyraph, 

E. 

Wilhelm. 

Gazelle. 

C. 

F. 

Torpedo  Boat  Divisions. 
7 substituted  divisions. 
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Tlie  increase  in  the  numbcr  of  vessels  will  necessitate  an  increase 


of  the  personnel  by  35,551  officers  and 

men  by  the 

year  1920  (when 

the  vessels  laid  down  in  1916  would  be 

ready  for  sea). 

Altogether. 

Annual  Average. 

Executive  Officers  .... 

1212 

60 

Engineers  

283 

14 

Medical  Staff 

188 

9 

Paymasters 

122 

6 

Men 

3.3,746 

1687 

Total  . 

35,551 

1776 

(Here  follow  particulars  of  othcr  extraordinary  (non-recurring) 
expenses  ; the  necessary  enlargement  of  the  doekyards  and  harbour 
works  ; coast  fortifications  ; barrack  and  hospital  aecommodations  ; 
depóts  for  ordnance,  torpedo  and  mining  material  ; a calcnlation  of 
other  non  recurring  expenses  ; the  increase  of  regular  expenses  ; the 
increase  of  total  expenditure  for  naval  purposes  (frorn  196  million 
marks . [£9,604,000]  in  1900  to  232  million  marks  [£11,368,000] 
in  1916)  ; and  the  mode  of  pjroviding  the  funds). 


III.  FlXING  THE  InCKKASE  BY  IjEGISLATIVE  ACT. 

By  the  passing  of  the  Naval  Construction  Act  the  neccssity  of 
placing  the  strength  and  organisation  of  the  Navy  on  a legal  footing 
by  Act  of  Parliament  has  been  aclcnowledged.  Tliis  fact  alone 
implies  that  an  increase  of  the  Navy  should  require  to  be  similarly 
settled  by  Act.  Altliough  under  these  circumstances  there  is  no  need 
to  give  further  reasons  for  the  necessity  of  fixing  this  by  law,  we  will 
nevertheless  recapitúlate  once  more,  below,  the  í'easons  why  the 
Federal  Governments  consider  the  settlement  of  the  matter  in  the 
form  of  an  Act  indispensable. 

The  Federal  Governments  consider  that  an  increase  of  the  Navy 
will  only  be  able  to  accomplish  the  intended  purpose,  viz.,  securing 
peace  even  if  confronted  with  the  mightiest  Naval  Power,  provided 
that  it  is  carried  out  to  the  fu.ll  extent  in  which  it  is  projccted. 
Fractions  of  a squadron  will  not  constitute  a formation,  and  from  the 
naval  point  of  vievv  can  only  be  ranked  as  an  addition  to  the  reserve 
of  matériel.  Ñor  will  the  limitation  to  three  squadrons  suffice, 
because  the  object  of  the  increase  would  not  be  realised  thereby. 

It  is  therefore  necessary,  before  the  execution  of  the  programme  is 
taken  in  hand,  that  the  legislative  powers  should  agree  as  to  ivhcther 
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The  entire  programme  is  considercd  in  order,  and  is  to  be  exeeuted.  On 
this  question  a decisión  invist  be  arrived  at,  and  a decisión  of  lasting 
validity.  This  can  only  be  ensured  by  an  Act. 

Apart  from  these  considerations,  fixing  the  pi*ojected  increasó  by 
Act  is  requisite  for  the  following  reasons  : 

1.  It  is  only  by  fixing  the  proposed  increase  by  Act  that  the 

deterinination  to  ereate  the  fleet  can  be  characterised. 
Without  such  determination,  expressed  in  a manner 
leaving  no  doubt,  considerable  difficulties  will  arise  as 
regards  the  carrying  through  of  the  great  project,  both 
from  the  point  of  view  of  personnel  and  the  matériel. 

It  is  only  if  a positive  guaran tee  is  afforded  for  the  carrying 
throngh  of  the  programme  that  the  participation  of  any 
considerable  number  of  capable  shipyards  in  the  con- 
struction  of  the  fleet  can  be  depended  upon,  as  it  is  only 
in  such  event  that  they  will  care  to  invest  the  capital 
required  for  the  expensive  plant  for  building  inen-of-war. 
But  a healthy  competition  will  only  be  rendered  possible 
if  the  INavy  is  not  limited  to  a very  few  large  contractors. 

It  is  only  if  a further  development  of  the  Navy  is  rendered 
certain  by  an  Act  that  there  will  be  a sufílcient  supply  of 
naval  cadets,boys  and  volunteers — that  is  to  say,  of  persons 
who  wish  to  enter  the  ISTavy  as  a profession  for  life. 

It  is  only  if  the  purpose  is  assured  by  an  Act  that  the  internal 
arrangements  of  the  Navy,  and  in  particular  the  extensión 
of  dockyards  and  liarbour  works,  can  be  adapted  from  the 
first  to  the  subsequent  requirements. 

2.  The  unanimous  decisión  by  Federal  Coundl  and  Heichstag, 

providing  by  legal  enaetment  for  the  increase  of  the  Navy 
to  twice  its  former  strength,  is  of  the  greatest  importance 
as  regards  the  respect  which  Germany  will  command 
abroad,  and  henee  as  regards  the  entire  political  and 
economical  development  of  the  Germán  Empire. 

In  reference  to  fixing  the  increase  by  enaetment,  the  objection 
has  been  raised  that  the  time  required  for  carrying  out  so  large  a 
programme  is  so  long  that  it  cannot  be  foreseen  whether  the  technical, 
political,  and  financial  preliminary  conditions  of  such  an  enaetment 
might  not  be  radically  altered  in  the  meantime. 

The  Federal  Governments  do  not  consider  [any  such  radical 
alterations  probable.  If,  contrary  to  expectation,  they  should  occur, 
the  two  legislative  powers,  between  them,  are  able  at  any  time  to 
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alter  tlie  Naval  Construction  Act,  together  with  tlie  proposed  new 
Bill.  Similar  eonditions  exist  witli  regard  to  any  legislation. 

Surely  no  one  could  believe  that  the  Federal  Governinents  wonldi 
ever  oppose  any  alteration  of  the  Naval  Construction  Act  which  may 
become  necessary  in  consequence  of  altered  technical  or  naval 
eonditions  of  warfare. 

Xt  is  furtlxer  objected  that  the  very  Naval  Construction  Act  has 
sbown  that  the  proposed  strengtb  of  a navy,  that  is  to  say,  the  aim  of 
its  development,  is  not  a matter  suited  for  being  fixed  by  enaetment,. 
and  that,  therefore,  tbe  same  mistake  ought  not  to  be  made  again. 

Tliis  objection  can  only  be  accounted  for  by  an  improper  cou- 
ception  of  tbe  Naval  Construction  Act.  That  Act  consists  of  two- 
parts,  viz.,  one  of  permanent  applicability,  which  in  the  former 
transactions  of  the  Iteichstag  was  referred  to  as  the  “ Aeternat,”  and 
another  part,  of  transient  importance  only,  which  was  referred  to  as- 
the  “ Sexennat.” 

The  first  is  the  essential  part.  It  regulates  the  strengtb  and. 
organisation  of  the  fleet  (Art.  I.,  1),  the  building  of  vessels  to  replace- 
old  ones  (Art.  2),  the  commissioning  of  ships  (Art.  3),  and  the  personncl 
(Arts.  4 and  5).  The  object  of  the  new  Bill  is  to  enlarge,  in  the- 
essential  part, — the  “ Aeternat  ” — the  strengtb  (Art.  I.,  1),  and  as  a. 
necessary  consequence  thereof,  the  rules  as  to  commissioning  (Art.  3).. 
The  other  enaetments  of  the  Naval  Construction  Act  are  not  alTected 
hereby. 

The  second  part  of  the  Naval  Construction  Act,  the  so-called 
“ Sexennat,”  solely  serves  to  fix  a stated  period  for  attaining  the 
statutory  number  of  vessels,  but  not  for  carrying  out  the  construction 
of  vessels  to  replace  oíd  ones  (See  Art.  I.,  3),  as  the  construction  of 
vessels  for  substitution  will  continué  in  an  unbroken  series  event 
beyond  the  “sexennial  ” period.  In  the  discussioix  of  the  Navali 
Construction  Act  in  the  Iteichstag,  it  was  the  enaetment  of  a stated1 
period  for  providing  the  prescribed  number  of  vessels  which,  fromi 
considerations  of  fiscal  principie,  met  with  by  far  the  greatest 
objection.  The  consequence  was,  that  the  actual  essence  of  the- 
Naval  Construction  Act  was  thus  thrust  into  the  background,  and 
that  it  was  the  legal  enaetment  of  a fixed  period  for  procuring  the- 
proposed  number  of  vessels  (that  is  to  say,  that  part  which  after  the 
passing  of  the  Budget  for  1900  has  been  assured  and  thus  rendered 
objeotless),  which  in  public  opinión  imparted  to  the  Act  its  character,. 
and  the  ñame  of  the  “ Sexennat.” 

In  consequence  of  the  diíficulties  then  experienced,  and  in 
acknowledgment  of  the  fact  that  it  is  not  altogether  unobjectionable^to- 
fix  by  law  a stated  time  for  the  execution  of  a programme,  the  carrying 


GERMAN  NAYY DRAFT  OF  A NEW  BILL. 


443 


out  of  which  will  take  a lengthy  period,  the  Federal  Governments 
liave  eonsidered  tliat  they  should  desist  frorn  sucli  a demand,  and 
have  solely  .confined  themselves  to  demanding  the  fixing,  by  legal 
enactment,  of  the  purposc  of  the  projected  increase  of  the  ISTavy,  and 
of  the  commissioning  of  ships  necessitated  thereby.  In  doing  so, 
they  believe  that  the  Reichstag,  having  agreed  to  the  aim  of  the 
development,  will  do  its  utxnost  to  further  this  purpose  towards  its 
realisation  in  proportion  to  the  íinancial  capabilities  of  the  Empire. 
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